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[Patent Attorney] 
[Name] 

Oguri Shohei (Outside 4 persons ) 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

In inkjet recording, it is superior in hue* light resistance, 
water resistance of image where discharge stability is high, is 
acquired improves image storage property under severe 
condition. 

[Means to Solve the Problems] 

inkjet printer and image recording method of installing ink 
cartridge, that itaccommodates ink set that in order to 
record to recording medium, contains the colorant of type 
(M-I ) in color ink set which uses ink of hue of plural, at least, 
as magenta ink, it contains colorant of type(C-I ) as and/or. 
cyanide ink. 

[Chemical Formula 1] 



B S =B 1 



A»-N=N-4 }-H 
>-N 



R 6 



PC 3 )e»- 




<X%1 



Of 1 )* 



Claims 



[Claim(s)] 
[Claim 1] 

colorant which is displayed with below-mentioned General 
Formula (M-I ) in the color ink set which uses ink of hue of 
plural, at least, as the magenta ink is contained, colorant 
which is displayed with thebelow-mentioned General Formula 
(C-I ) as and/or. cyanide ink is contained ink set 0 which is 
made feature 

[Chemical Formula I] 
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In type (M-I ), A 1 5 -member heterocycle diazo component 
A'-NH 2 displays residue. 

Each -CR'= and -CR 2 = you display B 1 and B 2 , or the any one 
nitrogen atom* other display -CR - or -CR 2 =. " 

R 5 and R 6 hydrogen atom, aliphatic group, aromatic 
group, heterocyclic group* acyl group, alkoxy carbonyl 
group, aryloxy carbonyl group, display carbamoyl group, 
alkyl or aryl sulfonyl group, or the sulfamoyl group in each 
independence, each basis furthermore is good 
havingpossessed substituent. 

G\ R 1 and R 2 in each independence, hydrogen atom, 
halogen atom, aliphatic group, aromatic group, 
heterocyclic group, cyano group, carboxyl group, 
carbamoyl group, alkoxy carbonyl group, aryloxy carbonyl 
group.heterocycle oxycarbonyl group, acyl group, 
hydroxyl group, alkoxy group, aryloxy group, 
heterocycle oxy group, silyl oxy group, acyloxy group, 
carbamoyl oxy group, alkoxy carbonyl oxy group, aryloxy 
carbonyl oxy group, amino group (heterocycle amino 
group, anilino group is included. ), to display acyl amino 
group, ureido group, sulfamoyl amino group, alkoxy 
carbonyl amino group, aryloxy carbonyl amino group, 
alkyl or aryl sulfonyl amino group, heterocycle sulfonyl 
amino group, nitro group, alkyl or aryl thio group, alkyl 
or aryl sulfonyl group, heterocycle sulfonyl group, alkyl or 
aryl sulflnyl group, heterocycle sulfinyl group, sulfamoyl 
group, sulfo group, or heterocycle thio group, as foreach 
basis furthermore optionally substitutable 0 



R 1 and R 5 . or R 5 and R 6 connecting, it isgood forming 5 or 6 
members rings. 

[Chemical Formula 2] 
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-»a (C-I) 




(X 1 )ai 



5S(C-i)4>, x 1 , x 2 . x 3 fccfctf x 4 l*-5-*v?*Oii 
31::. *t *i a 3: ic-so-z 1 . -so r z\ 

-SO,NR 2l R 22 , -CONR 2, R 22 $fcl*-C0 2 R 21 £S 
+. 

z' I*. S&£L-<ii$iM&0>7;u*;ug, fi& 

©77^*^1. B&tLXIi&B&CDT'J- 
R 21 . R 22 li-tti-etiaai^ tK^I^T . S&i 

\\ y\ y 3 *5<ti; y 4 li-tti-eftaaic. -m 

a'~a\ b'~b 4 l*-e^H X'-X'fccfctf Y'~Y 4 (D 
B&S&£g-fo 

a'~a 4 li-etV-Ftiaitlr 0-4 <D&£SW ± 

b'-b 4 li-f-ti^tiibii- o~4 (DlS^g-r. 

fcfc. a'~a 4 fccfctf b'~b 4 *>< 2 JSL±©»**'T 
B$. *S^l(DX , -X 4 #3J:i;Y l ~Y 4 l4-5-*l-fn-t*V 

>7£LT. 1 !2i£<7>-AS5t(M-l)-e8£ 



In type (C-I ), in respective independence, -SO-Z 1 . -SGyZ 1 . 
-S0 2 NR 2, R 22 , -CONR 2l R 22 or-C0 2 R 21 youdisplay X 1 , X 2 . 
X 3 and X 4 in respective independence. 

Z 1 displays substituted or unsubstituted alkyl group, 
substituted or unsubstituted cycloalkyl group, substituted or 
unsubstituted alkenyl group, substituted or unsubstituted 
aralkyl group, substituted or unsubstituted aryl group, 
substituted or unsubstituted heterocyclic group. 

R 21 , R 22 in respective independence, displays hydrogen 
atom, substituted or unsubstituted alkyl group, substituted 
or unsubstituted cycloalkyl group, substituted or 
unsubstituted alkenyl group, substituted or unsubstituted 
aralkyl group, substituted or unsubstituted aryl group, 
substituted or unsubstituted heterocyclic group. 

Y 1 , Y 2 , Y 3 and Y 4 in respective independence, display the 
substituent of monovalent. 

a'~a\ b'~b 4 displays respective X~X 4 and number of 
substituents of Y~Y 4 . 

a'~a 4 displays number 0 - 4 in respective independence, 
butthere are not times when all becomes simultaneously 0. 

b'~b 4 displays number 0 - 4 in respective independence. 

Furthermore, when a'~a 4 and b'~b 4 display quantity of 2 or 
more, X'~X 4 and Y'-Y 4 of plural may be each one being 
thesame respectively.'rhffering. 

M hydrogen atom, metal atom or is oxide, hydroxide or 
halide. 

[Claim 2] 

At least colorant which is displayed with General Formula 
(M-l ) which isstated in Claim I one body or in color ink 
cartridge which accommodatespart of that at least in 
independence, magenta ink and cyanide ink , as magenta ink, 
is contained, colorant which is displayed with General 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003221534A 



2003-8-8 



Specification 

[0001] 
[0002] 

ct y 3 1 tt ffl S*5* tffc 6 C 

[0003] 

»T?fc*Ci* ft, £ft, *^^p D plC^1-^, 



Formula (C-I ) which is stated in Claim I as cyanide ink, is 
contained ink cartridge 0 which is made feature 

[Claim 3] 

image recording method occasion where color printing is 
done, of using the ink set which is stated in Claim 1 and 
making feature. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, quality of image which is acquired is 
high, issuperior in storage property, furthermore regards 
inkjet recording ink set, cartridge and image recording 
method of being superior in discharge stability. 

[0002] 

[Prior Art] 

inkjet printer it is widely utilized in order with household to 
print in paper, film, fabric etc not only a office recently, 
attendant upon spread of computer. 

To inkjet recording method , with piezo element including 
pressure generating gas bubble in ink liquid drop due to 
system, heat which discharges, thereis a system which it 
absorbs discharges liquid drop liquid drop dependingupon 
system, or electrostatic force which uses system, 
ultrasound which discharges. 

As these inkjet recording ink, it can use aqueous ink. solvent 
based ink, or solid (melt type ) ink. 

Among these ink, aqueous ink has become mainstream from 
production and handling property, odor, safety or other 
point. 

[0003] 

solubility for solvent vis-a-vis dye which is used for these 
inkjet recording ink, is high, high concentration record is 
possible, hue is satisfactory, it is superior in light, heat, air, 
water and fastness for the chemical, fixing property to be 
good oozing is difficult vis-a-vis the image-receiving 
material, it is superior in storage property as ink, There is not 
a toxicity, purity is high, furthermore, it can procureit is 
required to inexpensive . 

But, these requests dye which is filled up with high level is 
searched and quite it is difficult to seek. 
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Especially, it possesses satisfactory magenta phase, dye which 
issuperior in light fastness is strongly desired. 

[0004] 

Already, various dye or pigment are proposed as one for 
inkjet, are usedactually. 

But, as for dye which still satisfies all request, factthat it is not 
discovered is present state. 

It seems that color index (C.I. ) number is granted, with dye 
or pigment which iswell known from until recently, as for 
both achievements doing hue and fastness which are required 
to inkjet recording ink it is difficult. 

azo dye which is induced from aromatic amine and 5 
-member heterocycle amine where it statesin Japan 
Unexamined Patent Publication Showa 55-161856 disclosure 
fastness as dye which improves is proposed. 

But, these dye because it has possessed desirable hue in the 
domain of yellow and cyanide, color reproducibility had had 
problem whichdeteriorates. 

inkjet recording ink which designates both achievements of 
hue and light fastness as the objective is disclosed in each 
disclosure of Japan Unexamined Patent Publication Showa 6 
l- 36362 number and Japan Unexamined Patent Publication 
Hei 2- 21 2566 number. 

But, as for dye which has been used with each disclosure, 
when ituses, as water-soluble ink solubility to water is 
insufficient. 

In addition when it uses dye which is stated in each 
disclosure , as water-soluble ink for inkjet problem occurs 
even in moist heat fastness. 

compound and ink composition which are stated in Japanese 
Publication of International Patent Application 1 1-504958 
number as the means which solves these problem, are 
proposed. 

In addition, it is stated in Japan Patent Application 
2000-80733 number furthermore concerning inkjet recording 
ink which uses pyrazolyl aniline azo in order to improve hue 
and the light fastness. 

But with these inkjet recording ink, with high temperature in 
case of severe condition which the long term storage is done 
and, when nitrogen oxide* ozone or other gas coexists, there 
are times whendeterioration of image occurs, it was 
ascertained . 

In order to improve these points, examination etc of dye kind 
isdone, but if only with blue or other secondary color and gray 
dye of I kind was modified, from deterioration of balance of 
hue, effect of fastness is not observed fully. 
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In addition, by fact that dye of 2 kinds is mixed because of 
interaction, from there were times when fastness deteriorates, 
the ink set* cartridge which can improve fastness to 
remarkable furthermore printer which uses those and high 
rigid printed matter which is acquired was desired. 

[0005] 

[Problems to be Solved by the Invention] 

Therefore it is superior even in hue* light resistance* water 
resistance of image where with the this invention, therefore as 
for Problem That This Invention Seeks to Solve, with ink 
which is superiorfrom handling property* odor* safety or 
other point, discharge stability is high, furthermore is acquired 
thereis not a deficiency concerning image quality such as 
oozing of fine line, it is toimprove image storage property 
under severe condition. 

Furthermore under long period* or severe condition it is to 
offer ink set cartridge* image recording method discharge 
stability being high even with ink which warp holding isdone. 

[0006] 

[Means to Solve the Problems] 

As for these inventors regarding condition where severe 
condition and gas etcwhich long term storage are done coexist 
with high temperature by using result of various examination, 
as inkjet recording ink, combining specific magenta ink and 
thespeciflc cyanide ink , high rigid printed matter it is 
acquired you understood image without deteriorating. 

Deterioration of image under and/or gas coexisting under 
severe condition haspresumed especially being remarkable in 
imaging paper which contains the white inorganic pigment in 
image-receiving layer, those which at heat have reaction with 
the white inorganic pigment itself and influence of gas 
component which adsorbs into white inorganic pigment other 
than degradation reaction. 

printed matter which possesses fastness which is superior very 
without the both causing adverse effect mutually by using 
combining dye of theabove-mentioned 2 kinds, was 
discovered is acquired . 

[0007] 

Namely, this invention is something regarding ink cartridge 
which is used the ink set* and magenta ink and cyanide ink 
which are used combining thespecific magenta ink and 
specific cyanide ink , one body or in ink cartridge which 
accommodates part of that at least in independence,combining 
specific magenta ink and specific cyanide ink . 
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i ^c-f ^-h -+ 'j v vie is -rattf) r-fc -So 

[0008] 

Stf/XI*, v7W>?<!:LTTfe-fiSst(C-!) 

[0009] 
Hb3] 

(M- I ) 



specific magenta ink and specific cyanide ink . 

Furthermore this invention is something regarding ink jet 
printer and image recording method of using these ink set or 
ink cartridge. 

Namely, this invention regards ink seu ink cartridge, ink 
jet printer and image recording method ofbelow-mentioned 
sort. 

[0008] 

colorant which is displayed with below-mentioned General 
Formula (M-l ) in the color ink set which uses ink of hue of 
(1) plural, at least, as magenta ink is contained, colorant 
which is displayed with thebelow-mentioned General Formula 
(C-l ) as and/or, cyanide ink is contained ink set» which is 
made feature 

[0009] 

[Chemical Formula 3] 



A 1 — N=N 



B 2 =B 1 



R 



/ 



[0010] 

3(M-1)*. A 1 1* 5 I«ilv7V^ A'-NH 2 
-CR , =tL<l*-CR 2 =^«-r o 

r 5 tsxxt r 6 i*& *&±nz*mm=F. wmm 
m^m&. mmm&. 7v;us. 7;u=a*v 



[0010] 

In type (M-l ), A* 5 -member heterocycle diazo component 
A , -NH 2 displays residue. 

Each -CR- and -CR 2 = you display B 1 and B 2 , or the any one 
nitrogen atom, other display -CR ,= or -CR 2 =. 

R 5 and R 6 hydrogen atom, aliphatic group, aromatic 
group, heterocyclic group, acyl group, alkoxy carbonyl 
group, aryloxy carbonyl group, display carbamoyl group, 
alkyl or aryl sulfonyl group, or the sulfamoyl group in each 
independence, each basis furthermore is good 
havingpossessed substituent. 



G l . R'fc<£tf R 2 li&*aiil::. ?K*]^T. G'. R 1 and R 2 in each independence, hydrogen atom. 

y>J5^\ flaflfiJ^S, 5jffJ£36. ^tUS* V halogen atom, aliphatic group, aromatic group. 

TVS. iMl/^j ;US. T^U heterocyclic group, cyano group, carboxyl group. 

=1+ V* ^UtK— Jl/S. 7U — i/i) ^U/tf— carbamoyl group, alkoxy carbonyl group, aryloxy carbonyl 

;UIL ^^^^"+v^;U7t<— ;t/S. 7 v^US. group,heterocycle oxycarbonyl group, acyl group. 

tKP + vi, 7JU3 + V&. 7'J — il/t+v hydroxyl group, alkoxy group, aryloxy group. 

H. ^ESEt^rvil, vU /l/t^vlx 7 *s)Vfr heterocycle oxy group, silyl oxy group, acyloxy group. 

vS. 1) ^4 )^^r vS, 7 )Va carbamoyl oxy group, alkoxy carbonyl oxy group, aryloxy 

7^3. Jl/t+yi, 7'J — fis^^ri/il )V7\i— carbonyl oxy group, amino group (heterocycle amino 

+ 7^/fi($I^IJl7^/§. 7— U^S^ group, anilino group is included. ), to display acyl amino 

^t;). 7v^U7^/3S. ^U^TKSv *JU"77 : E group, ureido group, sulfamoyl amino group, alkoxy 



Page 9 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003221534A 



2003-8-8 



-;ut;/S. -hn*, 7n>*;utL<i£7U - 
ju^S, 7;u4r^ : t>L<li7'J — ;u*;u*=;b 

R' t R 5 , R 5 £ R 6 tfmSLX 5 £fcli 6 

[0011] 
[ft 4] 

-«* (C-I) 




carbonyl amino group, aryloxy carbonyl amino group, 
alkyl or aryl sulfonyl amino group, heterocycle sulfonyl 
amino group, nitro group, alkyl or aryl thio group, alkyl 
or aryl sulfonyl group, heterocycle sulfonyl group, alkyl or 
aryl sulfinyl group, heterocycle sulfinyl group, sulfamoyl 
group, sulfo group, or heterocycle thio group, as foreach 
basis furthermore optionally substitutable 0 



R 1 and R 5 , or R s and R 6 connecting, it isgood forming 5 or 6 
members rings. 



[0011] 

[Chemical Formula 4] 



[0012] 

*<c-i)4\ x', x 2 , x 3 fccfct; x 4 li-tti-fHa 
±l ic , -e- ti ? ti a ±L iZ -SO-Z' , -so 2 -z', 

-S0 2 NR 2, R 22 , -CONR 2l R 22 *fcl4-CO,R 2 ' 

to 

tL<i**B*fl!>*>$n7;Mr;u*, fi&tL< 

r 21 , r 22 tt-tn-maair. a&t 
u<i*iia}ii(D7^;i/*, a^tL<i*«ia 

7^-^, a^tu<i*«ia«077^* 
/u*, B&fcL<i**sB&<D7'j-;u*, a&*» 
L<i**a*<D«*sui£a-r. 

V, Y 2 , Y 3 fc<fctf Y 4 14^*t€n*b5:ir, -<I 

o>am*^a-r. 

a'~a 4 , b'~b 4 1***1^*1 X'~X 4 fcJ:t/ Y'~Y 4 <D 



[0012] 

In type (C-l ), in respective independence, -SO-Z 1 , -S0 2 -Z\ 
-S0 2 NR 2, R 22 , -C0NR 2, R 22 or-CO 2 R 21 youdisplay X 1 , X 2 , 
X 3 and X 4 in respective independence. 

Z 1 displays substituted or unsubstituted alkyl group, 
substituted or unsubstituted cycloalkyl group, substituted or 
unsubstituted alkenyl group, substituted or unsubstituted 
aralkyl group, substituted or unsubstituted aryl group, 
substituted or unsubstituted heterocyclic group. 

R 21 , R 22 in respective independence, displays hydrogen 
atom, substituted or unsubstituted alkyl group, substituted 
or unsubstituted cycloalkyl group, substituted or 
unsubstituted alkenyl group, substituted or unsubstituted 
aralkyl group, substituted or unsubstituted aryl group, 
substituted or unsubstituted heterocyclic group. 

Y 1 , Y 2 , Y 3 and Y 4 in respective independence, display the 
substituent of monovalent. 

a'-a 4 , b'~b 4 displays respective X'~X 4 and number of 
substituents of Y'~Y 4 . 
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a'~a 4 \t*h?tl&±HZ 0-4 (Dm&ttf. £ 

b'~b 4 \t*h?tl%L±L\Z 0-4 <7>m&to 

a'~a 4 fccfctf b'~b 4 A< 2 U±.0&£B.t 

7kl8<b$£L<i;>:/\py>lb*re&<5> 0 

[0013] 

(2)111^10 -jy^tLX. TfB-ISS(Y-l) 
[0014] 

Hb5] 

-*a (y-i) 



a'-a 4 displays number 0 - 4 in respective independence, 
butthere are not times when all becomes simultaneously 0. 

b'-b 4 displays number 0 - 4 in respective independence. 

Furthermore, when a'~a 4 and b^b 4 display quantity of 2 or 
more, X'~X 4 and Y'~Y 4 of plural may be each one being 
thesame respectively, differing. 

M hydrogen atom, metal atom or is oxide, hydroxide or 
halide. 

[0013] 

(2) Furthermore as yellow ink, colorant which is displayed 
with thebelow-mentioned General Formula (Y-l ) is contained 
ink set 0 which is stated in theabove-mentioned (1) which is 
made feature 

[0014] 

[Chemical Formula 5] 



A 11 -N=N-B 11 



[0015] 
[0016] 

mo^^mmtf 0.05-0.5 mvt>*zbttn 

t-r*±E(i)*fcli(2)EK©-f>^-b^h. 

[0017] 

(4)fjfBv7W>^A< 2 ma±0)IKt«-f>^ 
0.05-0.5 feVfo&ZtZftWit 

ho 

[0018] 

-#xi*iU<f<tt-ta)-»*afflc«i»Lr 

O^tLT. ±IB~figxe(M-l)T*g^^fe 



[0015] 

In type (Y-I ), A n and B n independently, display the 
optionally substitutable heterocyclic group. 

[0016] 

(3) aforementioned magenta ink, is installed by color ink set 
as ink of plural of ink concentration where 2 kinds or more 
differ, ink concentration of other kindis 0.05 - 0.5 times 
vis-a-vis ink concentration of 1 kind and ink set D of above 
(1 ) or (2) statement which is made feature 

[0017] 

We are installed by color ink set as ink of plural of ink 
concentration where (4) aforementioned cyanide ink differs 2 
kinds or more, ink concentration of otherkind is 0.05 - 0.5 
times vis-a-vis ink concentration of 1 kind and thedescription 
above which is made feature ( I ) - ink set D whichis stated in 
any of (3) 

[0018] 

colorant which is displayed with above-mentioned General 
Formula (M-l ) (5) atleast one body or in color ink cartridge 
which accommodates part of thatat least in independence, 
magenta ink and cyanide ink , as magenta ink, iscontained, 
colorant which is displayed with above-mentioned General 
Formula (C-I ) as cyanide ink, is contained ink cartridge 0 
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[0019] 



««t-r*±E(5)IBK(D>f>^*-f 'JrA 

[0020] 

(7)±IS(lH4)Ot^*t*Mrf2Ka)>f>^-b^h 
[0021] 

«BttEa££o 

[0022] 

±E*tt«*fcfcL^ ?7y>r>*i4£**iT 



[0023] 

<vtf>**>*>**Wl::fett4±E-*a 

-6s^(M.i)[cfciNT, a 1 I* 5 *m.mnvr % j 

«*^(D^xP)^^CD0iJICl4. N. a JScfctf s 
#*L<I4£S* 5 fl«*ffl-Cfcy. «**»!:: 

a ©»*li^«*9©«ici4. e^ % /-;m. 

*«*«*4Wc«Bl*£*LTl*T*AL*. 



which is made feature 
[0019] 

(6) Furthermore as yellow ink, ink cartridge which is stated 
in theabove-mentioned (5) which at least 1 kind of colorant 
which is displayedwith above-mentioned General Formula 
(Y-I ), one body or accommodates thepart of that at least in 
independence and makes feature 

[0020] 

(7) description above (1 ) - ink jet printer 0 which uses ink set 
which isstated in any of (4) 

[0021] 

image recording method occasion where (8) color printing is 
done, descriptionabove (1) - of using ink set which is stated in 
any of (4)and making feature. 

[0022] 

In above-mentioned each embodiment, black ink is not 
included. It is possible also to make color ink seU color ink 
cartridge which includes black ink whichuses dye of black as 
colorant. 

In addition, it is possible also to make ink set ink cartridge 
which includes the black ink which uses pigment of black for 
color ink set color ink cartridge in theabove-mentioned 
embodiment, as colorant. 

[0023] 

[Embodiment of the Invention] 

Furthermore you explain in detail below concerning this 
invention. 

You explain concerning colorant which is displayed with 
theabove-mentioned General Formula (M-I ) in {magenta 
ink } this invention. 

In General Formula (M-I ), A 1 5 -member heterocycle diazo 
component A ] -NH 2 displays residue. 

N. (X and S can be listed to example of heteroatom of the 
heterocycle. 

With preferably nitrogen-containing 5-member heterocycle , 
aliphatic ring, aromatic ring or other heterocycle to 
heterocycle has been allowedto have condensed. 

Is possible fact that pyrazole ring* imidazole ring, thiazole 
ring, isothiazole ring* thiadiazole ring, benzothiazole 
ring, benzoxazole ring, benzo isothiazole ring is listed as 
example of heterocycle where A is desirable. 



Each heterocyclic group furthermore is good having 

, 1 * 
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<P T'VF 15- IS it(M-a) b(M-f)"Cg £*l i>t? 

[0024] 
[<t 6] 

(M-a) (M-b) 



R 7 R 8 



R 10 R 11 



possessed substituent. 

pyrazole ring* imidazole ring, isothiazole ring* 
thiadiazole ring, benzothiazole ring which even among them 
from below-mentioned General Formula (M-a ) isdisplayed 
with (M-f ) is desirable. 

[0024] 

[Chemical Formula 6] 



(M-c) 



3 12 



(M-d) 



N-N 



(M-e) 



>14 



(M-f) 



R 18 



[0025] 

±iB-fiSS(M-a)A^b(M-f)lrfcL>T. R 7 frb 
R 20 l*-SSiC(M-l)ICfcltl) G'. R' Sfcl* R 2 t 

-&j£(M-a)frb(M-f)0>9*>. »*Ul^OI4 — 
fl8i£(M-a). (M-b)-CS$tl£t?7'/— JUflL -<7 

(M-a)r-s £ tv i>tf -jmTfc s. 

[0026] 

-Jtta(M-l)l=*sl*T, B' fcjit; B 2 lifc* 

-*a«s*br*» «j^*<-cR'=^fcia-cR 2 =^ 

g-ftf. & ^-CR'=fcJ:U:-CR 2 =^g7ta)A<J; 
[0027] 

r s r 6 i4&^ajiic*^©T. rusk 

g. 5?SJ£g. ISSUES. 7v;US. 7iU3*-> 



[0025] 

From above-mentioned General Formula (M-a ) in (M-f), 
from R 7 as for the R 20 same substituent as G 1 . R 1 or R 2 in 
General Formula (M-l ) isdisplayed. 

Among (M-f), as for being desirable General Formula (M-a ), 
with pyrazole ring, isothiazole ring which is displayed with 
(M-b ), as for being most desirable it is a pyrazole ring which 
is displayed with General Formula (M-a ) from General 
Formula (M-a ). 

[0026] 

In General Formula (M-l ), each -CR'= and -CR 2 = you 
display B 1 and the B 2 , or any one nitrogen atom, other 
display -CR'= or -CR 2 =, but each thosewhich -CR'= and 
-CR 2 = are displayed are more desirable. 



[0027] 

R 5 and R 6 hydrogen atom, aliphatic group, aromatic 
group, heterocyclic group, acyl group, alkoxy carbonyl 
group, aryloxy carbonyl group, display carbamoyl group. 
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R 5 . R 6 T?g£;rX6# fEU^BBUItLTI*. KM 

m*. mftumm. mmmm. 

»t» £L<ii. tKIHIj^. 7»J tt*9t 

I*. 

[0028] 

G\ R 1 fc^tf R 2 I*& *&3lLT. ***iF\ /\ 

□y>s^ nmmm. mmmm. mmmm. 

;U3+v^;u7t-;~;uS, 7U — ;U3j-*S/*JM? 

S. tKP*vS. 7il/a+vS, 7'J 

v*. v'J ;u**v*. 7v;b 

jU7K-;u^-+vS. 7'J — 

t+vl, 73y*(«*Jl75/*. 7-U/S 
£^t;). 7v;U75/*. ^Uf KX. x;u^7 
^-oi^yfi. 7;u=i+v*;u7K-;u7^yS, 
7'J — >i/**v*;M?^JU75/£. 7;u*;bt 
L<tt7'J -^x;u*-;u7S/«. 4SJ?i^7JU 
7\s-)lT*S&. -Kp«. 7;i/*;utiL<ii7'J 

7/MrM>L<l*7 

U tMSSUn^-A'S. 7 

1*. 

[0029] 

g 1 v&ztizw&mtLxit. &mm=F. mp 
nmmm. tKa*v«. 

7i^*y|, 7'J -;i/*+yI, 7vJU**v 

7-U 7v;U7 ^UfK*. 
tju^^e-Oi/fs/S. 7 ;un*v*i;U7t5-;u 
7*y«. 7'J -)l>**i/± ;u75y». 7 
yu*;i*L<i*7U-;u**^ *fctt«*»* 
*Stf»*LC MI-»*L<li**B : F. /\n 
fym*. 7JU*;uS. tKP*v*. 7;i^* 



alkyl or aryl sulfonyl group, or the sulfamoyl group in each 
independence, each basis furthermore is good 
havingpossessed substituent. 

It can list hydrogen atom, aliphatic group, aromatic 
group, heterocyclic group, acyl group, alkyl or aryl 
sulfonyl group as desirable substituent where it is 
displayedwith R 5 . R 6 . 

Furthermore it is a preferably hydrogen atom, aromatic 
group, heterocyclic group, acyl group, alkyl or aryl 
sulfonyl group. 

It is a most preferably, hydrogen atom, aryl group, 
heterocyclic group. 

Each basis furthermore is good having possessed substituent. 

However there are not times when R 5 . R 6 is hydrogen atom 
simultaneously. 

[0028] 

G l . R 1 and R 2 independently, hydrogen atom, halogen 
atom, aliphatic group, aromatic group, heterocyclic 
group, cyano group, carboxyl group, carbamoyl group, 
alkoxy carbonyl group, aryloxy carbonyl group, heterocycle 
oxycarbonyl group, acyl group, hydroxyl group, alkoxy 
group, aryloxy group, heterocycle oxy group, silyl oxy 
group, acyloxy group, carbamoyl oxy group, alkoxy 
carbonyl oxy group, aryloxy carbonyl oxy group, amino 
group (heterocycle amino group, anilino group is 
included. ), to display acyl amino group, ureido group, 
sulfamoyl amino group, alkoxy carbonyl amino group, 
aryloxy carbonyl amino group, alkyl or aryl sulfonyl amino 
group, heterocycle sulfonyl amino group, nitro group, 
alkyl or aryl thio group, heterocycle thio group, alkyl or 
aryl sulfonyl group, heterocycle sulfonyl group, alkyl or 
aryl sulfinyl group, heterocycle sulfiny! group, sulfamoyl 
group, or sulfo group, as for eachbasis furthermore 
optionally substitutable c 



[0029] 

hydrogen atom, halogen atom, aliphatic group, aromatic 
group, hydroxyl group, alkoxy group, aryloxy group, 
acyloxy group, heterocycle oxy group, amino group 
(heterocycle amino group, anilino group is included. ), acyl 
amino group, ureido group, sulfamoyl amino group, 
alkoxy carbonyl amino group, aryloxy carbonyl amino 
group, alkyl or aryl thio group, or heterocycle thio group is 
desirable as substituent which is displayed with G 1 , 
furthermore preferably hydrogen atom, halogen atom, 
alkyl group, hydroxyl group, alkoxy group, aryloxy 
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[0030] 

r\ r : T?a$ni>»*L^smmi*. 

R 1 1 R\ R 5 «t R* oLT 5 6 

a'. r\ r\ r 5 , r 6 *fcii C -r-g£*i3&S& 

I*. ±fg G 1 , R 1 , R : T*^lffcgm*^lf 
[0031] 

A 1 . R 1 , R\ R 5 . R 6 fc<fcl/ G' ±<Dl^-f tlAVDG 

<T>M\z\* s 7>E-«>A-f*>. 7/UftU£R'f" 
*>(#), 'J^i»-f*>. W^A-f^, ft'J 

-7A-f Th7^;i^f7=S?«>A-f 
[0032] 

*flJJiNB§lcfc^T, flgll*l£Sl*7/u*JiS. H 
8(7Ji/4Ni4t. 7^-yuS, S^7;uy-;u 

g. 7/Mr=n>S, ®&7/U*-Ag, 77^ 

flgflfi&groigfftJli^ixl* i~20 Vb&ztfiW 
£L<, l~l6T*fc&C<fcA<££>l::#£L^o 



group, acyloxy group, amino group (heterocycle amino 
group, anilino group is included. )or with acyl amino group , 
hydrogen atom, anilino group, acyl amino group is most 
desirable even among them. 

Each basis furthermore is good having possessed substituent. 
[0030] 

Can desirable substituent where it is displayed with R 1 , R 2 , 
list the hydrogen atom, alkyl group, alkoxy carbonyl 
group, carboxyl group, carbamoyl group, hydroxyl 
group, alkoxy group, cyano group. 

Each basis furthermore is good having possessed substituent. 

R 1 and R 5 , or R 5 and R 6 connecting, it isgood forming 5 or 6 
members rings. 

It can list substituent which is listed with above-mentioned 
G 1 , R 1 , R 2 each substituent which is displayed with A 1 , R 1 . 
R 2 , R 5 , R 6 or G 1 furthermoreas substituent when it possesses 
substituent. 

[0031] 

When dye of this invention is water soluble dye, furthermore 
it possesses the ionic hydrophilic group in position of any on 
A 1 , R 1 , R 2 . R 5 , R 6 and G 1 as the substituent, it is desirable . 



sulfo group, carboxyl group, phosphono group and 
quaternary ammonium group etc are included in ionic 
hydrophilic group as substituent. 

As aforementioned ionic hydrophilic group, carboxyl group, 
phosphono group and sulfo group are desirable.especially 
carboxyl group, sulfo group is desirable. 

ammonium ion, alkali metal ion (Example and lithium ion, 
sodium ion, potassium ion etc) and organic cation (Example 
and tetramethyl ammonium ion, tetramethyl phosphonium 
ion, tetramethyl guar Ni di "^A ion etc) is included in 
example of the counterion to which carboxyl group, 
phosphono group and sulfo group are good even with state of 
salt, form salt. 

[0032] 

In this specification, aliphatic group means alkyl group, 
substituted alkyl group, alkenyl group, substituted alkenyl 
group, alkynyl group, substituted alkinyl group, aralkyl 
group and substituted aralkyl group. 

aliphatic group has been allowed to have possessed 
branching, in addition toform ring is possible. 

number of carbon atoms of aliphatic group is 1 - 20, it is 
desirable ,1-16 is.furthermore it is desirable . 
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f>mm&o>m~it. *^;k ?*;k -r 

>x^;k i/7vx?jk HJ^M-p-^k 3- 
x;u^nt°;k 4-XJU*^Jk v^P'Mrv 
Jk4. /0*?juft, 2-?i*^;uS. tf-;k*. 

[0033] 

tu -)imt. z>jL-)\,mz\t-j-7=f-)v-Qih&z. 
^m&ostmm^mt 6~2o -Qfozzttm 

£LC 6 frb 16 jMf&|::»*LH. 

;?i^/k p-HJ/k p->h* 
■>7i-;i< o-^P07i-^J:y m-(3-7Jl<* 

^ 7 fr* Jk&tfT'J -;ux;i/7tx-;us. 7i> 

-So 

2-?7>/>) ;k*. 2-^<>'/5 L T l / , J ;u 
2-*>*/;J-*-9-'/'j cfci/2-^g ;isa< 

[0034] 

7;u*;uRtf7M — ^ux;M*=ji4li::ii % 
*. &B&<D7^*;u&tf7'j 



aryl portion of aralkyl group and substituted aralkyl group is 
phenyl or naphthyl, it isdesirable , phenyl especially is 
desirable. 

Is possible fact that methyl, ethyl, butyl, isopropyl. 
t-butyl. hydroxyethyl. methoxyethyl. cyanoethyl. 
trifluoromethyl. 3- sulfo propyl. 4- sulfobutyl. 
cyclohexyl group, benzyl group. 2- phenethyl group, 
vinyl group, and allyl group are listed asexample of aliphatic 
group. 

[0033] 

In this specification, aromatic group means aryl group and 
substituted aryl group. 

aryl group is phenyl or naphthyl, it is desirable , the phenyl 
especially is desirable. 

number of carbon atoms of aromatic group is 6 - 20, it is 
desirable , 1 6furthermore is desirable from 6. 

phenyl, p- tolyl. p- methoxyphenyl. o-chlorophenyl and 
m- (3 -sulfo propyl amino ) phenyl are included in example of 
the aromatic group. 

heterocyclic group and unsubstituted heterocyclic group 
which possess substituent are included in the heterocyclic 
group . 

aliphatic ring, aromatic ring or other heterocycle to 
heterocycle has been allowed to havecondensed. 

As aforementioned heterocyclic group, 5 -member or 
6-member ring heterocyclic group is desirable. 

aliphatic group, halogen atom, alkyl and aryl sulfonyl 
group, acyl group, acyl amino group, sulfamoyl group, 
carbamoyl group, ionic hydrophilic group etc are included 
in example of theaforementioned substituent. 

2 -pyridyl group. 2- thienyl group. 2- thiazolyl group. 2- 
benzo thiazolyl group. 2- benzo oxazolyl group and 2 -furyl 
group are included in example of theaforementioned 
heterocyclic group. 

[0034] 

alkyl and aryl sulfonyl group, unsubstituted alkyl and aryl 
sulfonyl group which possess substituent areincluded in alkyl 
and aryl sulfonyl group . 

As example of alkyl and aryl sulfonyl group, respective 
methyl sulfonyl group and it ispossible to list phenyl sulfonyl 
group. 

alkyl and aryl sulfinyl group, unsubstituted alkyl and aryl 
sulfinyl group which possess substituent areincluded in alkyl 
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7)\Ar)\7 Sy«tLTI*, pHftli^lSl 1-12 05 

flSB7;u+;u75/S(D^)irii. ;*^A7Syg 
7'J -^75/Siwii. M&££:fr-f &7U -;u 

75>'**5cfe^»ia^a)7 l J -;U7S/gA<££ 

HtII27'J-;U75/SiLTht ^^^^l8tA< 
6~I2 0)7') -A75/*j!><#3:U\ 

2-^7PP7-'J /sa<^£*h>„ 

[0036] 

mt5±ifmm&<D7 )\* 

Bt)IB7;Ui ^vStLTIi. St^H^St^ 1-12 
BUlBa»«(D<5i|lcli. 7;U^^vS. tKo* 



2003-8-8 

and aryl sulfinyl group . 

As example of alkyl and aryl sulfinyl group, respective 
methane sulfinyl group and it is possible tolist phenyl sulfinyl 
group. 

acyl group and unsubstituted acyl group which possess 
substituent are included in the acyl group . 

As aforementioned acyl group, number of carbon atoms acyl 
group 1-12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

acetyl group and benzoyl group are included in example of 
theaforementioned acyl group. 

As halogen atom, you can list fluorine atom, chlorine atom 
and bromine atom. 

[0035] 

amino group which is substituted with alkyl group, aryl 
group, heterocyclic group to be included by the amino 
group , as for alkyl group, aryl group, heterocyclic group 
furthermore optionally substitutedo 

As alkyl amino group, alkyl amino group of number of carbon 
atoms 1-12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

methylamino group and diethyl amino base are included in 
example of theaforementioned alkyl amino group. 

aryl amino group and unsubstituted aryl amino group which 
possess substituent are included in the aryl amino group . 

As aforementioned aryl amino group, number of carbon 
atoms aryl amino group 6 - 12 is desirable. 

As example of aforementioned substituent, halogen atom, 
and ionic hydrophilic group areincluded. 

As example of aforementioned aryl amino group, anilino 
group and 2 -chloro anilino group areincluded. 

[0036] 

alkoxy group and unsubstituted alkoxy group which possess 
substituent are included in the alkoxy group . 

As aforementioned alkoxy group, number of carbon atoms 
alkoxy group 1-12 is desirable. 

alkoxy group, hydroxy I group, and ionic hydrophilic group 
are included in example of theaforementioned substituent. 
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[0037] 

6-12 <7>7'J -JU**V*#»3:U\ 



[0038] 
[0039] 

Mr^b^KStLTI*. m*!^^^ 1-12 <D 

3>v>^;^u>rKSfccfei;3^x-;u'!7b-rK 

[0040] 



methoxy group, ethoxy group, isopropoxy group, 
methoxy ethoxy group, hydroxyethoxy group and 3 
-carboxy propoxy group are included in example of 
theaforementioned alkoxy group. 

[0037] 

aryloxy group and unsubstituted aryloxy group which possess 
substituent are included in the aryloxy group . 

As aforementioned aryloxy group, number of carbon atoms 
aryloxy group 6 - 12 is desirable. 

alkoxy group, and ionic hydrophilic group are included in 
example of theaforementioned substituent. 

phenoxy group, p- methoxy phenoxy group and o-methoxy 
phenoxy group are included in example of theaforementioned 
aryloxy group. 

[0038] 

acyl amino group and unsubstituted acyl amino group which 
possess substituent are included in the acyl amino group . 

As aforementioned acyl amino group, number of carbon 
atoms acyl amino group 2 - 12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

acetylamino group, propanoyl amino group, benzoyl 
amino group. N- phenyl acetylamino and 3 and 5 -di sulfo 
benzoyl amino group are included in example of 
theaforementioned acyl amino group. 

[0039] 

ureido group and unsubstituted ureido group which possess 
substituent are included in the ureido group . 

As aforementioned ureido group, number of carbon atoms 
ureido group 1 - 12 is desirable. 

alky I group and aryl group are included in example of 
theaforementioned substituent. 

3 -methyl ureido group. 3, 3- dimethylureido basis and 3 
-phenyl ureido group are included in example of 
theaforementioned ureido group. 

[0040] 

sulfamoyl amino group and unsubstituted sulfamoyl amino 
group which possess substituent are included in the sulfamoyl 
amino group . 

alkyl group is included in example of aforementioned 
substituent. 



. _ . I * A -A- t . 



N, N- dipropyl sulfamoyl amino is included in example of 
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[0041] 

t %7 * vutf- 5 / S J: is a 

MB7^*v;b^*-JU7 , £v'g<D0i)ICl*. 
[0042] 

A< l~12 0)7JU*-./l7 5/gA<»£U^„ 

g* ^>-rf>x;u*— ;ur =/g* fccfei; 3-*;u 

[0043] 



[0044] 



aforementioned sulfamoyl amino group. 
[004 1] 

alkoxy carbonyl amino group and unsubstituted alkoxy 
carbonyl amino group which possess substituent are included 
in the alkoxy carbonyl amino group . 

As aforementioned aikoxy carbonyl amino group, number of 
carbon atoms alkoxy carbonyl amino group 2 - 12 is 
desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

ethoxy carbonyl amino group is included in example of 
aforementioned alkoxy carbonyl amino group. 

[0042] 

alkyl and aryl sulfonyl amino group* and unsubstituted alkyl 
and aryl sulfonyl amino group which possess the substituent 
are included in alkyl and aryl sulfonyl amino group . 

As aforementioned sulfonyl amino group, number of carbon 
atoms sulfonyl amino group 1 - 12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

methane sulfonyl amino group* N- phenyl methane sulfonyl 
amino group* benzene sulfonyl amino group* and 3 
-carboxy benzene sulfonyl amino group are included in 
example of theaforementioned sulfonyl amino group. 

[0043] 

carbamoyl group and unsubstituted carbamoyl group which 
possess substituent are included in the carbamoyl group . 

alkyl group is included in example of aforementioned 
substituent. 

methyl carbamoyl group and dimethyl carbamoyl group are 
included in example of theaforementioned carbamoyl group. 



[0044] 

sulfamoyl group and unsubstituted sulfamoyl group which 
possess substituent are included in the sulfamoyl group . 

alkyl group is included in example of aforementioned 
substituent. 

dimethyl sulfamoyl group and di- (2 -hydroxyethyl ) 
sulfamoyl group are included in example of 
theaforementioned sulfamoyl group. 
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[0045] 

^ISA* 2-12 (DT;U3 +v*;UtK- » $ 
fl9EB**'a>«l=i4. -f *>tt&7K14g## 

"a S^t'&o 
[0046] 

HfjtBTv^^vSdrLTIi. ftfRIg? ft 1-12 
[0047] 

[0048] 

7'j — j^^>i3ji7f,-jimzit. wfemz^ 

*JSTftj!)< 7^12 07U— JU^*5/A;Mt=.ji, 

[0049] 



[0045] 

alkoxy carbonyl group and unsubstituted alkoxy carbonyi 
group which possess substituent are included in the alkoxy 
carbonyl group . 

As aforementioned alkoxy carbonyl group, number of carbon 
atoms alkoxy carbonyl group 2 - 1 2 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

methoxycarbonyl group and ethoxy carbonyl group are 
included in example of theaforementioned alkoxy carbonyl 
group. 

[0046] 

acyloxy group and unsubstituted acyloxy group which possess 
substituent are included in the acyloxy group . 

As aforementioned acyloxy group, acyloxy group of number 
of carbon atoms 1-12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

acetoxy group and benzoyl oxy group are included in example 
of theaforementioned acyloxy group. 

[0047] 

carbamoyl oxy group and unsubstituted carbamoyl oxy group 
which possess substituent are included in the carbamoyl oxy 
group . 

alkyl group is included in example of aforementioned 
substituent. 

N- methyl JMV/^j )b oxy group is included in example 
of theaforementioned carbamoyl oxy group. 

[0048] 

aryloxy carbonyl group and unsubstituted aryloxy carbonyl 
group which possess the substituent are included in aryloxy 
carbonyl group. 

As aforementioned aryloxy carbonyl group, number of carbon 
atoms aryloxy carbonyl group7 - 12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

phenoxy carbonyl group is included in example of 
aforementioned aryloxy carbonylgroup. 

[0049] 
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illBT'J -;u**v*;utf-;u75/S<tLT 

[0050] 

7;u*;k 7U -;ust;ig^^^Sicii, a 
&S£H1-<57^*a-,7'j -;uai;«*a^ 

*»<!:»a&(D7;Mr;u,7'J -;u&i/*gf$iJI 
MB7^*;k7U ->u&t;^*^^-S<!:LT 

BufB7;Mp/k7'J — ;i/fti/«*S^^-Sa>fill 

[005 l] 

•>'j;^+v«ICli. K^ftAt l~l2 <D|g|ft& 

ffiiBvU ;ix**vg<z>0ii-ii. h'jy^;^>'j ;u 

■So 

[0052] 
[0053] 



aryloxy carbonyl amino group and unsubstituted aryloxy 
carbonyl amino group which possess substituent are included 
in aryloxy carbonyl amino group . 

As aforementioned aryloxy carbonyl amino group, number of 
carbon atoms aryloxy carbonyl amino group 7 - 12 is 
desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

phenoxy carbonyl amino group is included in example of 
aforementioned aryloxy carbonyl amino group. 

[0050] 

alkyl, aryl and heterocycle thio group and unsubstituted alkyl, 
aryl and heterocycle thio group which possess the substituent 
are included in alkyk aryl and heterocycle thio group . 

As aforementioned alkyl, aryl and heterocycle thio group, 
number of carbon atoms those of 1 to 12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

methylthio group, phenylthio group. 2- pyridyl thio group 
is included in aforementioned alkyl, aryl and example of 
heterocycle thio group. 

[0051] 

carbon number silyl oxy group which aliphatic group, 
aromatic group 1 - 12 substitutes is desirable in the silyl oxy 
group . 

trimethylsilyl oxy. diphenylmethyl silyl oxy is included in 
example of aforementioned silyl oxy group. 

[0052] 

heterocycle oxy group and unsubstituted heterocycle oxy 
group which possess substituent are included in the 
heterocycle oxy group . 

Those of carbon number 2-12 are desirable as 
aforementioned heterocycle oxy group. 

alkyl group, alkoxy group, ionic hydroxy group can be 
listed to example of aforementioned substituent. 

3 -pyridyloxy group. 3- thienyloxy group can be listed to 
example of aforementioned heterocycle oxy group. 

[0053] 

alkoxy carbonyl oxy group and unsubstituted alkoxy carbonyl 
oxy group which possess substituent are included in the 
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[0054] 

7-12 (Dt(0m^Li\ 

[0055] 

*< 2-12 

[0056] 

Itf^Tju*- jiT^ymizit. W&&ttt 

mmmm*)i>*- )iT^ymtLx\t. mm 

mif21S^^x;U7n- 2-^ 

[0057] 



alkoxy carbonyl oxy group . 

Those of carbon number 2-12 are desirable as 
aforementioned alkoxy carbonyl oxy group. 

methoxycarbonyl oxy basis, isopropoxy carbonyl oxy group 
can be listed to example of theaforementioned alkoxy 
carbonyl oxy group. 

[0054] 

aryloxy carbonyl oxy group and unsubstituted aryloxy 
carbonyl oxy group which possess substituent are included in 
the aryloxy carbonyl oxy group . 

Those of carbon number 7-12 are desirable as 
aforementioned aryloxy carbonyl oxy group. 

phenoxy carbonyl oxy group can be listed to example of 
aforementioned aryloxy carbonyl oxy group. 

[0055] 

heterocycle oxycarbonyl group and unsubstituted heterocycle 
oxycarbonyl group which possess substituent are included in 
the heterocycle oxycarbonyl group . 

carbon number heterocycle oxycarbonyl group 2 - 12 is 
desirable as aforementioned heterocycle oxycarbonyl group. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

2 -pyridyloxy carbonyl group is included in example of 
theaforementioned heterocycle oxycarbonyl group. 

[0056] 

heterocycle sulfonyl amino group and unsubstituted 
heterocycle sulfonyl amino group which possess substituent 
are included in the heterocycle sulfonyl amino group . 

As aforementioned heterocycle sulfonyl amino group, carbon 
number heterocycle sulfonyl amino group 1 - 12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

2 -thiophene sulfonyl amino group. 3- pyridine sulfonyl 
amino group are included in example of aforementioned 
heterocycle sulfonyl amino group. 

[0057] 

heterocycle sulfonyl group and unsubstituted heterocycle 
sulfonyl group which possess substituent are included in the 
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1-12 <D&mm*ti*-mw *?$u*. 

>7.;u^yuS v 3-tf' J v>7JU*-;i/*;!><# 

[0058] 

i~i2 <?)&mMx.i\z> -i-iv&tm *w*. 

[0059] 



[0060] 

[<b7] 

-SSS CM— II) 



heterocycle sulfonyl group . 

As aforementioned heterocycle sulfonyl group, carbon 
number heterocycle sulfonyl group 1 - 12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

2 -thiophene sulfonyl group. 3- pyridine sulfonyl group are 
included in example of aforementioned heterocycle sulfonyl 
group. 

[0058] 

heterocycle sulfinyl group and unsubstituted heterocycle 
sulfinyl group which possess substituent are included in the 
heterocycle sulfinyl group . 

As aforementioned heterocycle sulfinyl group, carbon number 
heterocycle sulfinyl group 1 - 12 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

4 -pyridine sulfinyl group are included in example of 
aforementioned heterocycle sulfinyl group. 

[0059] 

Especially desirable structure is something which is displayed 
withbelow-mentioned General Formula (M-1I ) in colorant 
which is displayed with the General Formula (M-I ) of this 
invention. 

[0060] 

[Chemical Formula 7] 




r\ r\ k 

N=N-f Vn 
R 4 -N R 



[0061] 

0.20 a±0>«?ft3lttft€S-r. 

Z 1 l*o- p fiA<0.30Ja±<Dm : F"»§IST'fc-i.Ci: 
*<»*L<, or 0 fil*< 0.45 U±0>n=ffl\1tV 



[0061] 

In type (M-ll ), as for Z 1 substituent constantjsi of Hammett 
<sub>p value displays electron withdrawing group of 0.20 or 
greater. 

Z 1 the;si <sub>p value is electron withdrawing group of 0.30 
or greater, it isdesirable , the;si <sub>p value is electron 
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[0062] 

5£C(M-ll)|Cfclt^R'. R 2 , R 5 fcJ;i;R 6 li-?-tl-e 

*l-HS3£(M-l)|::fclt.g) r\ r 2 , R 5 fc^tf R"t 

r 3 fc«ki; r 4 lift fliBfiis 

5f#&S, 7v;H, 7;un*v 

x;u? T^;^$-r 0 

*-^t,7K^Jg^ a^KS. 7v;u 

T^Mr^U&tfT'J — JI/>Ul4|c:=jl4&ft<tf$ 

z 2 ii7K0J^^ ett&lfc, 5?§S£» Ztzitm 

mmmz^ 0 

tpvt q' it 5-8 %mm&Lt&j>\z&mtm 



HUlE 5-8 ft^ltB&£tlTHTt<^U tSffi 



&*L^n$rm®*tLTit. mm®*, mm 
1^, 4*o®*ztz\tmm®*tfmfh>ti 
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withdrawing group of 0.45 or greater.furthermore it is 
desirable , the;si <sub>p value is electron withdrawing group 
of 0.6 or greater, especially it is desirable . 

In addition the;si <sub>p value is electron withdrawing group 
of 1 .0 or below, it isdesirable . 

Concerning desirable exemplary substituent electron 
withdrawing substituent which it mentions later canbe listed, 
but, carbamoyl group of aryl sulfonyl group, carbon number 
1-12 of alkyl sulfonyl group, carbon number 6-18 of alkyl 
oxycarbonyl group, nitro group, cyano group, carbon 
number 1 - 1 2 of acy I group, carbon number 2- 1 2 of carbon 
number 2- 1 2 and halogenated alkyl group of carbon number 
1-12 are desirable evenamong them. 

Especially as for desirable ones, with aryl sulfonyl group of 
alkyl sulfonyl group, carbon number 6-18 of the cyano 
group, carbon number 1 - 1 2, as for most desirable one it is a 
cyano group. 

[0062] 

As for R 1 , R 2 , R 5 and R 6 in type (M-1I ) R 1 , R 2 , R 5 and R 6 in 
respective General Formula (M-I ) and it is synonymous. 

R 3 and R 4 hydrogen atom, aliphatic group, aromatic 
group, heterocyclic group, acyl group, alkoxy carbonyl 
group, aryloxy carbonyl group, display carbamoyl group, 
alkyl or aryl sulfonyl group, or the sulfamoyl group in each 
independence. 

hydrogen atom, aromatic group, heterocyclic group, acyl 
group, alkyl and aryl sulfonyl group are desirable even 
among them, hydrogen atom, aromatic group, heterocyclic 
group especially is desirable. 

Z 2 displays hydrogen atom, aliphatic group, aromatic 
group or heterocyclic group. 

Q 1 displays hydrogen atom, aliphatic group, aromatic 
group or heterocyclic group. 

Q 1 basis which consists of nonmetal atom group which is 
necessary inorder to form 5 - 8 -member ring is desirable even 
among them. 

Description above 5 - 8 -member ring do, optionally 
substitutable are possible to havepossessed unsaturated bond 
even with saturated ring . 

Even among those especially aromatic group, heterocyclic 
group is desirable. 

As desirable nonmetal atom, you can list nitrogen atom, 
oxygen atom, sulfur atom or carbon atom. 
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[0063] 
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IC 1935 *flw L. P. Hammett (C^yjlDi^tlfc 
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5 embodiment of that kind of ring structure, for example 
:nzene rine. cyclopentane ring, cyclohexane ring. 



As < 

benzene ring. 

cycloheptane ring, cyclooctane ring, cyclohexene ring, 
pyridine ring, pyrimidine ring, pyrazine ring, pyridazine 
ring, triazine ring, imidazole ring, benzimidazole ring, 
oxazole ring, benzoxazole ring, thiazole ring, 
benzothiazole ring, oxane ring, sulfolane ring and thiane 
ring etc listing and others &. 

[0063] 

Each basis which is explained with General Formula (M-II ) 
furthermore is goodhaving possessed substituent. 

When these each bases furthermore it possesses substituent, 
you can listbasis and ionic hydrophilic group which were 
illustrated with substituent. G 1 . R 1 . R 2 which isexplained 
with aforementioned General Formula (M-l ) as said 
substituent. 

[0064] 

Here, you explain substituent constant;si of Hammett which is 
used in this specification<sub>p concerning value. 

Hammett rule in order to discuss influence of substituent 
which iscaused to reaction or equilibrium of benzene 
derivative to quantitative is the emperical rule which is 
lectured by L. P. Hammett in 1935, but as for this the today 
adequacy is recognized widely. 

The;si <sub>p value and the;si <sub>m there is a value in 
substituent constant which was sought from Hammett rule, 
discovers these values in themany general forming books it is 
possible , but for example J. A. Dean compilation, "Lang e*s 
handbook of Chem istry " 12 th editions, 1979 (Mc 
Graw-Hill ) and "domain of chemistry " supplement. 122 
number, itis detailed in 96-103 page. 1979 (Nanko hall). 

Furthermore regarding to this invention, it limits each 
substituent substituent constant;siof Hammett due to <sub>p, 
explains, but you discover this in theabove-mentioned 
forming book, <&, of being limited in only substituent which 
has literature known value, it is not a meaning, Even when 
value being literature unknown , when it measured on basis of 
Hammett rule as for including also substituent which is 
wrapped insiderange it is not necessary to say. 

In addition, General Formula of this invention (M-I ) and, also 
those which are not a benzene derivative are included in 
(M-II ), but, the;si <sub>p value is used as the measure which 
shows electron effect of substituent, regardless of the 
substituted position. 

Regarding to this invention, the;si <sub>p you use value in 
this kind ofsense. 
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[0065] 

Hammett substituent constant;si <sub>p value as electron 
withdrawing group of 0.60 or greater, cyano group, nitro 
group, alkyl sulfonyl group (You can list for example 
methane sulfonyl group, aryl sulfonyl group (for example 
benzene sulfonyl group ) as example. Hammett;si <sub>p 
value as electron withdrawing group of 0.45 or greater, acyl 
group (for example acetyl group ),alkoxy carbonyl group (for 
example dodecyl oxy carbonyl group ), aryloxy carbonyl 
group (for example m-chlorophenoxy carbonyl ), alkyl 
sulfinyl group (for example n- propyl sulfinyl ), aryl sulfinyl 
group (for example phenyl sulflnyl ), the sulfamoyl group (for 
example N- ethyl sulfamoyl. N, N- dimethyl sulfamoyl ), 
halogenated alkyl group (for example trifluoromethyl ) can be 
listed in addition to description above. ) 



[0066] 

Hammett substituent constant;si <sub>p value as electron 
withdrawing group of 0.30 or greater, acyloxy group (for 
example acetoxy ),carbamoyl group (for example N- ethyl 
carbamoyl. N, N- dibutyl carbamoyl ), halogenated alkoxy 
group (for example trifluoromethyl oxy ), aryl halide oxy 
basis (for example pentafluorophenyl oxy ), sulfonyloxy 
group (for example methyl sulfonyloxy group ), the alkyl 
halide thio group (for example difluoro methylthio ), the;si of 
2 or more <sub>p aryl group where value issubstituted with 
electron withdrawing group of 0.15 or greater (for example 2, 
4- di nitrophenyl. penta chlorophenyl ), and heterocycle (for 
example 2- benzo oxazolyl. 2- benzo thiazolyl. 1 - phenyl 
-2- benzimidazolyl ) can belisted in addition to description 
above. 

The;si <sub>p value as embodiment of electron withdrawing 
group of 0.20 or greater, you canlist halogen atom etc in 
addition to description above. 

[0067] 

As azo dye which is displayed with aforementioned General 
Formula (M-I Especially combination of desirable 
substituent, with preferably, hydrogen atom, alkyl group, 
aryl group, heterocyclic group, sulfonyl group, acyl 
group furthermore with preferably hydrogen atom, aryl 
group, heterocyclic group, sulfonyl group , is most 
preferably, hydrogen atom, aryl group, heterocyclic 
group as R 5 and R 6 . 

However, there are not times when R 5 and R 6 are the 
hydrogen atom together. 

With preferably, hydrogen atom, halogen atom, alkyl 
group, hydroxyl group, amino group, acyl amino group , 
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a 1 »£L<i*t?^/-;ni, -rs*V- 
V-hut* fc-5>„ 

B 1 fcj:*/ B 2 /><*tl? *l-CR'=fcJ:tf-CR 2 =T*fc 
y, r\ R 2 li=& *L<I4**I5?-. /\ay> 

&. 7JU+JUS, tKP^rvI. 7;U3^rvS. 

7;U3+v*;u^;uSr*&ys £t>lc#£L< 

[0068] 



i»IB-«iC(M-i)-e***L*ft*1fca)»* 

[0069] 

mi-f&3£(M-\)v£.z*i$>T*s&m<r>m&m 

[0070] 

[II] 



furthermore with preferably hydrogen atom, halogen atom, 
amino group* acyl amino group , most it is a preferably 
hydrogen atom, amino group, acyl amino group as the G 1 . 

Among A 1 , with preferably pyrazole ring, imidazole ring, 
isothiazole ring, thiadiazole ring, benzothiazole ring , 
furthermore with pyrazole ring, isothiazole ring , it is a most 
preferably pyrazole ring. 

B 1 and B 2 respectively with -CR ,= and -CR 2 = as for R 1 . R 2 
with each preferably hydrogen atom, halogen atom, cyano 
group, carbamoyl group, carboxyl group, alkyl group, 
hydroxyl group, alkoxy group, alkoxy carbonyl group , 
furthermore are preferably hydrogen atom, alkyl group, 
cyano group, carbamoyl group, alkoxy group, carboxyl 
group. 

[0068] 

Furthermore compound which is a basis where at least one of 
various substituent description above is desirable concerning 
combination of substituent where compound which is 
displayed with aforementioned General Formula (M-l ) 
isdesirable, is desirable, compound which is a basis where 
many various substituent description above are more desirable 
is more desirable, the all substituent compound which is a 
description above desirable basis is mostdesirable. 

[0069] 

embodiment of azo dye which is displayed with 
aforementioned General Formula (M-I ) is shown below, but 
azo dye which is used for this invention isnot something 
which is limited as below-mentioned example. 

[0070] 

[Table 1] 
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[0071 ] 
[»2] 



[0071] 
[Table 2] 
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[0072] 
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[0072] 
[Table 3] 
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[0073] 
[8 4] 



[0073] 
[Table 4] 
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[0074] 
[S5] 



[0074] 
[Table 5] 
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[0075] 
[Table 6] 
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[0076) [0076] 
[S7] [Table 7] 
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[0078] 
[Table 9] 



H-N "5 

\ 

*8 



b-1 



b-2 



b-3 



b-5 



-CH, 



-CH, 



-CH, 



-CH, 



-CH, 



~CH, 



-CH, 



-CH, 



-CH, 



-H 



-CN 



— CN 



— CONH t 



-H 



-CN 



-H 



-H 



-H 



-H 



-H 




CHg 



CM, 




CH3 



CHi 



CaH 17 



CHa 



0^7 



CH, 

CH, 



CH, 




CH, 
CH, 




CH, 



[0079] 
[«10] 



[0079] 
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[0083] 

(v7W^)*3iifi©i/7W^tLTfl)f 

if &3|(DStfj<7)fc#>l:: % :7*nv7-># tele 
S^*?lt4«^#ALTK<bS(4^ i.0V(vs 
SCE) J: y t*t f A<M *L o 

i.iv(v S scE)ctytar*fe*t(7)A<cfcy»*L 

C 1.2V(vs SCE)<fcy*T*&&t0rt<«i*?£L 
[0084] 

^ibliea)ji(Eox)i*^||#A<§gic;ii|^-r 

ZCDljmzMLTlt. m*l£ P.Delahay ^"New 
InstrumentalMethods in Electrochemistry"( 1 954 
*E Interscience Publishers ttfl])"V> AJ.Bard ffe 
^ " Electrochemical Methods " (1980 *E 
JohnWiley & Sons tt«X S*SBSffe«"*m{b 

*m&& m {l9M * ft«^ffiKttffl)lcEK* 

[0085] 



[0083] 

colorant as cyanide ink of {cyanide ink } this invention 
because of or other objective whichlowers reactivity of ozone 
or other oxidizing gas, introducing electron seeking 
pullingcharacteristic basis into phthalocyanine skeleton, your 
with does oxidation potential incomparison with 1 .0 V (vs 
SCE ), it is desirable . 

oxidation potential your extent which is is desirable, oxidation 
potential your thosewhich are is more desirable in comparison 
with 1 . 1 V (vs SCE ), 1 .2 V (vs SCE ) from your those which 
are are most desirable. 

[0084] 

Value (Eox ) of oxidation potential can measure person 
skilled in the art easily. 

In regard to this method, for example P.Delaha y work "New 
In strumentalmethod sin Electrochemistry" (1954 In 
terscience Publishers corporation publications) and AJ.Bard 
otherwork "electrochemical method s&apos;&apos; (1980 
John Wiley & Sons corporation publications), it is stated in 
Fujishima Showa other work "electrochemistry measurement 
method" (1984 Gihodo Shuppan corporation publications). 

[0085] 

Concretely in solvent like dimethylformamide and acetonitrile 
which include the supporting electrolyte such as sodium 
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io-* =E)i/>)vh)i>%MLx. v-iWvtnzii&y 



li. O.lmoldm" 3 <D£&$ttT-h7^3tf JU7> 

A75K>P($tta>S£li O.OOlmoldm^-eeSS 
jK-^P^^HcWaiSLfceCvs SCE)£ 



[0086] 

eox ©ttttttft^mff^w^o^y^-r 

***:bU *<©fil*<**ivlHb«toA<*-e* 

**WCI4. *«^«|-CA**'/>ifl)JEJCi4 
lltt«*#ALT»<ba(4*«J:y«fr4Ci: 

f*^fcl=J:yiHb«fi^J:yili:-r«Zi:A«-C 
[0087] 

**wi::fci*-ci*. fticffiK-ttacc-iyea* 

[0088] 

HfrtB-ttiC(c-i)icfcL\r. x 1 . x 2 . x 3 fc<fctf x 4 
tt * tl ti $fe & iz -so-z' % -so 2 -z' . 

-SO>NR 2, R 2 \ -CONR 2, R 22 £tzlt-C0 2 R 2] £ 8 
1% 



perchlorate and perchloric acid tetra propyl ammonium, 1 X 
10" 4 ~1 X lO^mole/liter melting test sample, itmeasures 
oxidation potential, as value for SCE (saturated calomel 
electrode ) making use of the cyclic voltammetry and direct 
current polarography. 

This value does, with voltage difference between liquid and 
liquid resistance or other influenceof sample solution, several 
10 mill bolt extent displacement, is, but inserting standard 
sample (for example hydroquinone ), youcan guarantee 
reproducibility of potential. 

Furthermore, in order to stipulate potential in significant, with 
the this invention, value (vs SCE ) which was measured due 
to direct current polarography is designatedas oxidation 
potential of dye with (As for concentration of dye 0.001 mol 
dm 3 ) in dimethylformamide which includes the perchloric 
acid tetra propyl ammonium of 0.1 mol dm* 3 as supporting 
electrolyte. 

[0086] 

Value of Eox displays moving cheapness of electron to the 
electrode from specimen, about (oxidation potential is your. ) 
where that value is large electron to electrode is difficult to 
move from specimen, paraphrase tl, the oxidation it is 
difficult to be done, you display . 

In connection with structure of compound, your with it 
becomes from oxidation potential by introducing electron 
seeking pulling characteristic basis,J^ with it becomes from 
oxidation potential by introducing electron donating group. 

With this invention, in order to lower reactivity of ozone 
which is aseeking electron agent, introducing electron seeking 
pulling characteristic basisinto phthalocyanine skeleton, your 
with it does from oxidation potential, it is desirable. 

Therefore, if it uses substituent constant ;si p value of 
Hammett which is a electron seeking pulling characteristic of 
substituent and a measure of electron donatingjike sulflnyl 
group^ sulfonyl group* sulfamoyl group you can say that 
from oxidation potential your with is possibleby introducing 
substituent where the;si p value is large. 

[0087] 

Regarding to this invention, it uses phthalocyanine type 
pigment which is displayedwith especially aforementioned 
General Formula (C-I ) it is desirable . 

[0088] 

In aforementioned General Formula (C-I ), -SO-Z 1 * -SO2-Z 1 * 
-S0 2 NR 2, R 2 \ -CONR 2, R 22 or -C0 2 R 21 you display X 1 , X 2 . 
X 3 and X 4 in respective independence. 
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cttbrom&Stf^'CtK -so-z'. -so 2 -z'. 

-S0 2 NR 2, R 22 £fcl*-CONR 2, R 22 *«» *L<. ft 
IC -S0 2 -Z' £ fc I* -S0 2 NR 2, R 22 A< » £ U < . 
-SOrZ'^fitiff^Ll^ 

a'~a 4 # 2 JU±0IS^S1-B#, X'~X 4 li 

x\ x 2 . x 3 fccfct;x 4 i*. we*t±< 

S&a-e&oTt&C fc6iMi0i]*.ii x'. x 2 . 
x 3 &&if x 4 *<±r-so 2 -z' -e&stffc- z' lift 

Tta<. fc-SlMimtf-SCVZ' £-S0 2 NR 2, R 22 
[0089] 

z 1 li. a$£L<l;i:«sa&0>7;u*;uS. 
i*&a&ro7;u>r^«. a&iL<i3»sa& 

©77^;H, a&tL<l*«ia&<D7U - 

wmi,L<\tmwm<D7>) a&tixi* 
a*«jw>tt*«»-e&y. *co*-e£a&7;i< 
*/u*. a^7u -jus. wm&mmm&mt 

[0090] 

R 2 '. R 22 \t**i*tekiL\z* *mi£iF-. a&t 
L<i*SSB$!CD7;M^u». a&tLOi&a 

jus. amtL<i±»a^T7;u^ 

a&tLOifcBSK^'J -juS. a&£ 

»*l<i***js^ mmL<immm<D7n 
a^tt<i*iia«ifl)T'j a 
»t,L<i*«ia*a)tt*Bi*Tf*y. 

ffiU R 2 '. R 22 *<lN-rH=t7K*ll^-efcl>-i:li 
[0091] 

r 21 , R 22 fcj:i;z , A<a-ra8i*fci*«ia*o)7 

;u*>l«£LTIi. 1-30 (D7;U 

ttlcSm<©»*ttW:/*S£tt£K*>*i:l* 



-SO-Z 1 . -S0 2 -Z'. -S0 2 NR 2l R 22 or -CONR 2, R 22 is desirable 
even in these substituent, especially -S0 2 -Z' or -S0 2 NR 2, R 22 
is desirable, -S0 2 -Z' is most desirable. 

Here, aforementioned way, when a'~a 4 which displays 
number of substituents displays quantity of 2 or more, X'~X 4 
of plural is good beingbeing same respectively, differing, in 
respective independenceabove-mentioned any group displays. 

In addition, but X 1 * X 2 , X 3 and X 4 are good even with 
eachone completely same substituent , or for example X 1 . 
X 2 . X 3 and X 4 are all-S0 2 -Z',but each Z 1 like when those 
which differ are included, is substituent of same types, are 
good even with substituent which partially mutually differs, 
or for example-S0 2 -Z' like when -S0 2 NR 21 R 22 
substitutessimultaneously, It is good including substituent 
which differs mutually. 

[0089] 

Z' displays substituted or unsubstituted alkyl group, 
substituted or unsubstituted cycloalkyl group, substituted or 
unsubstituted alkenyl group* substituted or unsubstituted 
aralkyl group, substituted or unsubstituted aryl group, 
substituted or unsubstituted heterocyclic group. 

With preferably, substituted or unsubstituted alkyl group, 
substituted or unsubstituted aryl group, substituted or 
unsubstituted heterocyclic group , even among those 
substituted alkyl group, substituted aryl group, substitution 
heterocyclic group is mostdesirable. 

[0090] 

R 2 '. R 22 in respective independence, displays hydrogen 
atom, substituted or unsubstituted alkyl group, substituted 
or unsubstituted cycloalkyl group, substituted or 
unsubstituted alkenyl group, substituted or unsubstituted 
aralkyl group, substituted or unsubstituted aryl group, 
substituted or unsubstituted heterocyclic group. 

With preferably hydrogen atom, substituted or unsubstituted 
alkyl group, substituted or unsubstituted aryl group, 
substituted or unsubstituted heterocyclic group , even among 
those hydrogen atom, substituted alkyl group, substituted 
aryl group, substitution heterocyclic group is mostdesirable. 

However, R 21 . R 22 it is not desirable in each case to be a 
hydrogen atom. 

[0091] 

number of carbon atoms alkyl group 1 - 30 is desirable as 
substituted or unsubstituted alkyl group which R 21 . R 22 and Z 1 
display. 

Especially from reason that, alkyl group of branching is 
desirablejt raises solubility and ink stability of dye, when it 
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mwimomtLxit. z\ r 21 . r 22 . y\ 

EfCtTKKfts x-^f;ug. i7.x^uS> v7/ 
S. 7SKS. ;uu-t07SKS*<&*4cD££14 



cote. /\py>HiTW*>tt«*tt*** 

[0092] 

R 2 '. R 22 feJ:i;z , A<ara»*fcli«lB*<0*> 

M&SOtfJtLTI*. &ft<75 Z 1 . R 2 '. R 22 . Y 1 . 
Y 2 . Y 3 SlXS Y 4 Ml- ocbtfplfig 



*. 75KS. *JU*:/7SK*Jb<ft*kD*£tt 

cote. /\py>iTWt>ttii*tti$* 

[0093] 

R 2 '. R 22 fe«fci;z , 3b«at«lft*fcliJllttlll(D7 
>U^- JUStLTI*. 2-30 (7)7 

■JJUfcDflfcLTI*. &&<D Z\ R 2 '. R 22 , Y\ 
Y 2 . Y 3 fccku: y 4 ft<»c«»ifc£i#o^:j&<W 

*T?i7k8§£. x-r;ug, x*x;ug. v7^ 
S. 75KS, ^^*>75K*A<»»a)**tt 
£*tf>S*tt£fil±*1*S<DT?1#l=»*U*. 



possesses theespecially asymmetric carbon, (Use with 
racemate ) especially is desirable. 

As example of substituent, later mentioned Z\ R 2 '. R 22 . Y 1 . 
Y 2 . Y 3 and Y 4 furthermore have substituent, you can list same 
ones as substituent inpossible case . 

hydroxy group, ether group, ester group, cyano group, 
amide group, sulfonamide group to raise associating of dye 
even among them, because the fastness it improves, especially 
it is desirable. 

In addition, it is good having possessed halogen atom and 
ionic hydrophilic group. 

[0092] 

number of carbon atoms cycloalkyl group 5 - 30 is desirable 
as substituted or unsubstituted cycloalkyl group which R 21 . 
R 22 and Z 1 display. 

Especially when from reason that, it possesses asymmetric 
carbon, itraises solubility and ink stability of dye, (Use with 
racemate ) especially isdesirable. 

As example of substituent, later mentioned Z 1 . R 21 . R 22 . Y 1 . 
Y 2 . Y 3 and Y 4 furthermore have substituent, you can list same 
ones as substituent inpossible case . 

hydroxy group, ether group, ester group, cyano group, 
amide group, sulfonamide group to raise associating of dye 
even among them, because the fastness it improves, especially 
it is desirable. 

In addition, it is good having possessed halogen atom and 
ionic hydrophilic group. 

[0093] 

number of carbon atoms alkenyl group 2 - 30 is desirable as 
substituted or unsubstituted alkenyl group which R 21 . R 22 and 
Z 1 display. 

Especially from reason that, alkenyl group of branching is 
desirable.it raises solubility and ink stability of dye, when it 
possesses theespecially asymmetric carbon, (Use with 
racemate ) especially is desirable. 

As example of substituent, later mentioned Z 1 . R 2 '. R 22 . Y 1 . 
Y 2 . Y 3 and Y 4 furthermore have substituent, you can list same 
ones as substituent inpossible case . 

hydroxy group, ether group, ester group, cyano group, 
amide group, sulfonamide group to raise associating of dye 
even among them, because the fastness it improves, especially 
it is desirable. 

In addition, it is good having possessed halogen atom and 
ionic hydrophilic group. 
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[0094] 

r 21 . R 22 &&uz l bmtmmztzimm&o)T 
?)\s*)\smtLx\*. stmm^&ifi 7-30 <dt 

\za^Li\ 

W&momtLTlt. &ft<D Z\ R 2 \ R 22 . Y\ 



[0094] 

number of carbon atoms alkyl group 7 - 30 is desirable as 
substituted or unsubstituted aralkyl group which R 21 . R 22 and 
Z 1 display. 

Especially from reason that, alkyl group of branching is 
desirablejt raises solubility and ink stability of dye, when it 
possesses theespecially asymmetric carbon, (Use with 
racemate ) especially is desirable. 

As example of substituent, later mentioned Z 1 . R 21 . R 22 . Y 1 . 



Y 2 . Y 3 Rtf Y 4 A<Mira»S £ ft^Zttf rTb^ Y 2 . Y 3 and Y 4 furthermore have substituent, you can list same 



[0095] 

r 21 . R^fccfci/z'^a-TB^SfciiitsiftroT 

•J -^StLTI*. ft*®^ »A< 6^30 07'J - 

U&m<DmtLTl*. 'ikftO) Z\ R 21 x R 22 . Y 1 . 
Y 2 . Y 3 JklS Y 4 A<Bc«»*«*OZt^Wft 

it Z>(D vm 5 1 14* tfftl z » $ L I* o 



7v;u75/S. tju*>7£K 
-;i«* >< 7v;ii> x;u*S. 4 

-;i«* Y 5K3L 7v;iS. x;u*Xs 4 &7> 

[0096] 

r 21 * r 22 fccfctf z 1 *<a-ra*«istLrtt. 5 

fl*fcli6flat®t»©A<Jff*LC **i£li3Elc 

bitic r 2I x r 22 z ! -ea**L«a*«n 

£* ««M4S**l«LTa*ai(D»T?«*r6 



ones as substituent inpossible case . 

hydroxy group* ether group* ester group* cyano group, 
amide group, sulfonamide group to raise associating of dye 
even among them, because the fastness it improves, especially 
it is desirable. 

In addition, it is good having possessed halogen atom and 
ionic hydrophilic group. 

[0095] 

number of carbon atoms aryl group 6 - 30 is desirable as 
substituted or unsubstituted aryl group which R 21 . R 22 and Z 1 
display. 

As example of substituent, later mentioned Z\ R 21 . R 22 . Y 1 . 
Y 2 . Y 3 and Y 4 furthermore have substituent, you can list same 
ones as substituent inpossible case . 

Your with to do oxidation potential of dye even among them, 
because the fastness it improves, electron withdrawing group 
especially is desirable. 

embodiment of electron withdrawing group can list those 
which are expressed in theexplanation regarding magenta dye. 

halogen atom, heterocyclic group, cyano group, carboxyl 
group, acyl amino group, sulfonamide group, sulfamoyl 
group, carbamoyl group, sulfonyl group, imido group, 
acyl group, sulfo group, quaternary ammonium group it is 
desirable even among them, cyano group, carboxyl group, 
sulfamoyl group, carbamoyl group, sulfonyl group, 
imido group, acyl group, sulfo group, quaternary 
ammonium group furthermore isdesirable. 

[0096] 

5 -member or 6-member ring thing is desirable as heterocyclic 
group which R 21 . R 22 and the Z 1 display, those have been 
allowed to have done furthermore the condensed ring. 

In addition, with aromatic heterocycle and it is good with 
non aromatic heterocycle . 

heterocyclic group which below is displayed with R 21 . R 22 
and Z 1 , abbreviating substituted position, it illustrates in form 
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f'JvX t°5vX f'JSvX fcf'J*vX HJ 

>"J>, 7$7V>. */*-9-'J>. tfP— ik -f> 
K— ik 77>« / <> , /77>. ^^-^x>. *>7* 

ft7i>. tf^-ik <5$V-/k ^>x-f 

5*7 -ik h'J77-ik **+J-7-ik 
X*^F-9-7-;k ¥7*J—IW *> % S*7 % / — 
;k 'fVf-T'/— ik "OX-fV^TV— ^ 
7v77-;k jVtt-W— ik "OX-fV* 
4r-y-'/-ik t°a«jv>. t^'Jvk f^v 

'So 

x tfu^vx eu^vx hj7v>. e^/- 
Jk -f5?7-;k '<>X^y7-;k MJ77 
-;k *77 — ;k *:/7^77— jk -f v^7 
7-Jk ^>X>fyT77-;k ^7v77-;u 

0»j<tLTI*. Z 1 . R 2 '. R 22 . Y\ Y 2 . Y 3 & 

1/ y 4 *<®=«»»*ftoct*<prttfta^© 

[0097] 

y\ y 2 . y 3 ai; y 4 tt-tti-enaaic. 

* s /\ny>|g^ % 7jHfji4L v<?n7;u+;u 
S % 7Mr-;ug. 7^;Mp;u«. 7'J -;ug. 

75/8, 7;Mr>U7S/ft. 7'J 

-;i,t+yS, 7v;u7S/S. 7'J -;U7£/ 
s. ol^ks. xn^T^-r ;u7s/s. 7;u* 
;u^;J-g. 7U — 7;u=i+v*;ut^- 
;kF£yS. x;U7tc/7SKS. A^/*e<7UX. 
tju^t^e-OuS. tju*-;uS. 7;u=j*v* 
;UTt?=ji4L 77*. 7> 

vi, 7«J -;u**vrt;u;t^;ug. 7U -;u* 

[0098] 



of heterocycle, butif substituted position it is not something 
which is limited and is a for example pyridine, itsubstitutes it 
is possible with 2 position* 3-position. 4 position. 

You can list pyridine, pyrazine. pyrimidine. pyridazine. 
triazine. quinoline. isoquinoline. quinazoline. 
cinnoline. phthalazine. quinoxaline. pyrrole, indole, 
furan. benzofuran. thiophene. benzothiophene. 
pyrazole. imidazole, benzimidazole. triazole. oxazole. 
benzoxazole. thiazole. benzothiazole. isothiazole. 
benzisothiazole. thiadiazole. isoxazole. benz isoxazole. 
pyrrolidine, piperidine. piperazine. imidazolidine. 
thiazoline etc. 



When heteroaromatic group is desirable even among them, 
illustrates thatdesirabie example in same way as ahead, you 
can list pyridine, pyrazine. pyrimidine. pyridazine. 
triazine. pyrazole. imidazole, benzimidazole. triazole. 
thiazole. benzothiazole. isothiazole. benzisothiazole. 
thiadiazole. 

Those are good having possessed substituent, later mentioned 
Z\ R 2 '. R 22 . Y l . Y 2 . Y 3 and Y 4 furthermore have 
substituent, as example of substituent, youcan list same ones 
as substituent in possible case . 

As for desirable substituent substituent of aforementioned aryl 
group and,furthermore as for desirable substituent, 
aforementioned aryl group furthermore it is same as desirable 
substituent respectively. 

[0097] 

Y 1 . Y 2 . Y 3 and Y 4 in respective independence, hydrogen 
atom, halogen atom, alkyl group, cycloalkyl group, 
alkenyl group, aralkyl group, aryl group, heterocyclic 
group, cyano group, hydroxyl group, nitro group, 
amino group, alkyl amino group, alkoxy group, aryloxy 
group, acyl amino group, aryl amino group, ureido 
group, sulfamoyl amino group, alkyl thio group, aryl thio 
group, alkoxy carbonyl amino group, sulfonamide group, 
carbamoyl group, sulfamoyl group, sulfonyl group, 
alkoxy carbonyl group, heterocycle ring oxy group, azo 
group, acyloxy group, carbamoyl oxy group, silyl oxy 
group, aryloxy carbonyl group, to be able list aryloxy 
carbonyl amino group, imido group, heterocycle thio 
group, phosphoryl group, acyl group, carboxyl group, 
or the sulfo group, as for each furthermore optionally 
substituted o 

[0098] 
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7'J v7/g. 7;^+vl, 7^KS. 

[0099] 

Z\ K 2 \ R 2 \ Y 1 . Y\ Y 3 fttf Y 4 tfglcM&g 
[0100] 

£*ft 1-12 (DE«[*fcii»tt«[7;u*;i«. 

$3Rft 7-18 ©»»*fcli#tt«7^WF-Jb 

k*sc 2-12 a>s«sfci*#««7;u* 

□t;u*;i». KXft 3-12 

;k ^ntf ik -f v^Pbf ;k sec-^;k x-zf* 
;k 2-x^;u^s+v;k 2->^;ux;U7f%«;i/X^ 
;k 3-7x/+v3fPt 0 ;k h'J^JU+P^Jk 
v^P'O^U). /ay >I5?-(«*.I£ i&*JS 
^ liBT), 7'J — /u*(«*l*. ^x-;k 
4-t-^;i/^x-;k 2,4-v-t-ys;u37x~;u). it 
*as<«*i£ -f s$VU ;u tWJ ;k MJ7 
*AUk 2-"7'J ;k 2-^x~;k 2-tf'J 52?— ;i< 2- 
*>i/*7 % /'j v7/S. tKP*v;u». 

-hP*. *JU#*S/*, 757ft. 7fr*)\s* 
h*v. 2->$>X;U*-;bxh*v). 7U — ;b 

t+vi«?liil ?xy*v. 2->^;u^xy+ 

v. 4-t-3f^U:7xy*v. 3-~hP7iy + y, 

3-t-:?^u**v*;u/^E-f ;k7x/**x 3->h 

^v^U/x^ ;U). 7v;U75yft(0>j*l£. 7 
-fch75h\ ^>X75h\ 4-0-t-?*JU-4-tKP 
*V?xy*v):?$>75K). 7^Mr;k/ 7 5/ft 
>f-JU75A ^JUTSA vX^;U7 

5a **)v3*}V7*j\ T-*)smmx\i. -j 

x~;U75A 2-^7PP7x«J A ^WKS(#];t 
If. 7x=JI^U-f K h\ N,N-5?:7 

^;u^u-TK). x;i/7T^;k7£/ft(0J*i£. 
N,N-v^Pt 0 ;ux;u^r^-r;u7^/). 7;u+;u 
^ **(#]*(£. ^;u^*. 2-7 

i/+vifWt), 7'J —JU*3i-£(«*lf. 
7x^U*:j\ 2-^h+V-5-t-7|-^^^7x-^ 
;j\ 2-*;U7fC+v7x~;U^^-). 7 



hydrogen atom, halogen atom, alkyl group, aryl group, 
cyano group, alkoxy group, amide group, ureido group, 
sulfonamide group, carbamoyl group, sulfamoyl group, 
alkoxy carbonyl group, carboxyl group, and sulfo group 
are desirable even among them, especially hydrogen atom, 
halogen atom, cyano group, carboxyl group, and sulfo 
group are desirable, hydrogen atom is most desirable. 

[0099] 

When Z ! . R 21 . R 22 . Y\ Y 2 . Y 3 and Y 4 furthermore have 
substituent and being apossible basis , furthermore it is 
possible to possess kindof substituent which is listed below. 

[0100] 

straight chain or branched chain cycloalkenyl group of 
straight chain or branched chain cycloalkyl group, carbon 
number 3-12 of straight chain or branched chain alkynyl 
group, carbon number 3-1 2 of straight chain or branched 
chain alkenyl group, carbon number 2-1 2 of straight chain 
or branched chain aralkyl group^ carbon number 2-12 of 
straight chain or branched chain alkyl group, carbon number 
7-1 8 of carbon number 1-12 (As for each basis above those 
which possess branched chain solubility of the dye and 
stability of ink are desirable from reason which improves, 
those which possess asymmetric carbon especially are 
desirable, for example methyl, ethyl, propyl, isopropyl. 
s-butyl. t-butyl. 2- ethylhexyl. 2- methyl sulfonyl ethyl. 
3- phenoxy propyl, trifluoromethyl. cyclopentyl ), halogen 
atom (for example chlorine atom, bromine atom ), aryl 
group (for example phenyl. 4- t-butyl phenyl. 2, 4- di- 
t-amyl phenyl ), heterocyclic group (for example imidazolyl. 
pyrazolyl. triazolyl. 2- furil. 2- thienyl. 2- pyrimidinyl. 
2- benzo thiazolyl ), cyano group, hydroxy! group, nitro 
group, carboxyl. amino group, alkyloxy group (for 
example methoxy. ethoxy. 2- methoxy ethoxy. 2- 
methane sulfonyl ethoxy ), aryloxy group (for example 
phenoxy. 2- methyl phenoxy. 4- t-butyl phenoxy, 3 -nitro 
phenoxy. 3- t-butyl oxy carbamoyl phenoxy. 3- methoxy 
carbamoyl ), acyl amino group (for example acetamide. 
benzamide. 4- (3 -t-butyl-4- hydroxy phenoxy ) butane 
amide ), alkyl amino group (for example methylamino. butyl 
amino, diethyl amino, methyl butyl amino ), anilino group 
(for example phenylamino. 2- chloro anilino. ureido group 
(for example phenyl ureido. methyl ureido. N, N- dibutyl 
ureido ), sulfamoyl amino group (for example N, N- dipropyl 
sulfamoyl amino ), alkyl thio group (for example methylthio. 
octyl thio. 2- phenoxy ethyl thio ), aryl thio group (for 
example phenylthio. 2- butoxy-5-t-octyl phenylthio. 2- 
carboxy phenylthio ), alkyl oxycarbonyl amino group (for 
example methoxycarbonylamino ), sulfonamide group (for 
example methane sulfonamide, benzenesulfonamide. p- 
toluene sulfonamide ), carbamoyl group (for example N- ethyl 
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)i7$s). x;u*>7£KS(#i;ii£. 

*>75h\ *>tf>7JU*>75h\ p-h^x> 
tju*>7^K). ii/g(ffla.l& N-X 

x;u:77^0u£(fi(a.l& n-x^utju? 
T^-<;k N,N-$??pfcf;ux;u77*-Ok n-? 

>7ju*x;k hyux^x^Ttx-^ux 7)\s*)v 

;k ^;i/^v*;u^x;ux lilt+vi 
(Willi. i^iz^y/HW-^ 2-t- 

x;i,7V\ 4-*h*v:7xx;U7l/. 4-t°/\*P'<OU 
7^y7xXJU7V\ 2-fcKn*v-4-:7n/ WJU 
7ix;U77*). 7v;kt*v*(#)*l£. 7-tzh 

*;u/^>f ;u**v. n-^x— ;u*;u^-f 
**v. v^;u>^;uv'j;u^v). 7U 

JU7^S(mi*\ 7x/+y* 
jUtf- ;i,7^). -f 5K*(«*.I& N-X^vW 
SK. n-^m'SK). «E*«^+36(«K-tf. 2- 
*>l/*J¥7 x P) 2,4-v-7x/*v-I,3,5-h 

■J7v/-;U6-^^ 2-t°'jv;u^^). x;u^^x 
;u3i<«?Lii* 3-^xy+v^Pt°^^;u-7-f~ 

ik :t^;U**v*X7tx- jk ^xx;U/txX/1*v 
x;U). 7U -JU**v*JUK-^a(«*l& 7 
xy^v*;i/7t?x;u). 7viH(«lill 7-tr^ 1 
;k 3--7xx;u:/n/\V>Ok ^>7V;U). -r^ 

[0101] 



4 $R7>^Ex^Aft^ 



carbamoyl. N, N- dibutyl carbamoyl ),su1famoyl group (for 
example N- ethyl sulfamoyL N, N- dipropyl sulfamoyl. N- 
phenyl sulfamoyl ), sulfonyl group (for example methane 
sulfonyl. octane sulfonyl. benzene sulfonyl. toluene 
sulfonyl ), alkyl oxycarbonyl group (for example 
methoxycarbonyl. butyl oxycarbonyl ), heterocycle oxy 
group (for example 1 - phenyl tetrazole-5-oxy. 2- 
tetrahydropyranyl oxy ), azo group (for example phenyl azo. 
4- methoxyphenyl azo. 4- pivaloyl amino phenyl azo. 2- 
hydroxy-4- propanoyl phenyl azo ), acyloxy group (for 
example acetoxy ), carbamoyl oxy group (for example N- 
methyl iMV/^ yloxy. N- phenyl ^UU/^E yloxy ),silyl 
oxy group (for example trimethylsilyl oxy. dibutyl methyl 
silyl oxy ), aryloxy carbonyl amino group (for example 
phenoxy carbonyl amino ), imido group (for example N- 
succinimide. N- phthalimide ), heterocycle thio group (for 
example 2- benzo thiazolyl thio. 2, 4- di- 
phenoxy-1 ,3,5-triazole-6-thio. 2- pyridyl thio ), sulfinyl 
group (for example 3- phenoxy propyl sulfinyl ), phosphonyl 
group (for example phenoxy phosphonyl. octyloxy 
phosphonyl. phenyl phosphonyl ), aryloxy carbonyl group 
(for example phenoxy carbonyl ), acyl group (for example 
acetyl. 3- phenyl propanoyl. benzoyl ), you can list ionic 
hydrophilic group (for example carboxyl group, sulfo 
group, phosphono group and quaternary ammonium 
group ). ) 



[0101] 

When phthalocyanine dye which is displayed with 
aforementioned General Formula (C-l ) is water solubility, it 
possesses ionic hydrophilic group, it is desirable . 

sulfo group, carboxyl group, phosphono group and 
quaternary ammonium group etc are included in ionic 
hydrophilic group . 

As aforementioned ionic hydrophilic group, carboxyl group, 
phosphono group, and sulfo group are desirable,especially 
carboxyl group, sulfo group is desirable. 

ammonium ion. alkali metal ion (Example and lithium ion. 
sodium ion. potassium ion ) and organic cation (Example 
and tetramethyl ammonium ion. tetramethyl guarNi di O 
A ion. tetramethyl phosphonium ) is included in example 
of the counterion to which carboxyl group, phosphono 
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•So 

[0102] 

a'~a\ b^b 4 tt. X'-X 4 . fccfctf Y'~Y 4 

a'-a 4 0-4 (D^L^thK ± 

«Efc\ a'^ 4 tfbM> 4 # 2tt±©ftfc*m « 
[0103] 

a 1 . b'i*. a'+bMrogift^asfc-r-ttL-ettaaL 

© 0~4©»*«U ttl-»*Ll^©tt. a* *< 1 * 

fcl* 2 £SL. b l A< 3 f-fcl* 2 

tfTfcU . -t© *Tfti a 1 A< 1 £gL. b 1 3 £g 

a 2 , b 2 . a 3 . b 3 . a 4 . b 4 ©fctt^frttlcfclvc 

t>. a 1 , b 1 tH«©i8«-efcy. »*Ll*ffl*£ 



[0104] 

Tl*. Li. Na. K. Mg. Ti. Zr. V. Nb. Ta. Cr. 
Mo. W. Mm Fe. Co. Ni. Ru. Rh. Pd. Os. Ir. 
Pt. Cu. Ag. Au. Zn. Cd. Hg. Al. Ga. In. Si. 
Ge. Sn. Pb. Sb. Bi SfA^lf b*l£o 

HftlfctLTIi. VO. GeO mtfmf *tlZ>o 

*IHb1SiLT«\ Si(OH) 2 . Cr(OH) 2 . 
Sri(OH)2*A<*lf6*lSo 

^FblC. /\py>ft»tLTI4. Aid. SiCI 2 . 
VCI. VCI 2 . VOCI. FeCI. GaCI. ZrCl If tf^if 



group and sulfo group are good even with state of salt, form 
salt. 

alkali metal salt is desirable even in counterion, especially 
lithium salt raises solubility of dye and in order ink stability to 
improve, especiallyis desirable. 

As quantity of ionic hydrophilic group, at least two in 
phthalocyanine dye 1 molecule those which itpossesses are 
desirable, those which at least two it possesses theespecially 
sulfo group and/or carboxyl group especially are desirable. 

[0102] 

a'-a 4 . b'-b 4 displays respective X'~X 4 . and number of 
substituentsofY-Y 4 . 

a'~a 4 displays number 0 - 4 in respective independence, 
butthere are not times when all becomes simultaneously 0. 

b*-b 4 displays number 0 - 4 in respective independence. 

Furthermore, when a'~a4 4 If b 1 — b 4 displays quantity of 2 or 
more, X'-X 4 . and Y'-Y 4 of plural may be each one being 
thesame respectively, differing. 

[0103] 

a 1 , b 1 displays quantity of respective independent 0-4 which 
satisflesrelationship of a , +b 1 =4, as for especially being 
desirable, the a 1 displays 1 or 2, with combination where b l 
displays3 or 2, even among those a 1 displays 1 , combination 
where b 1 displays 3 is most desirable. 

At time of each combining a 2 , b 2 . a 3 , b 3 . a 4 , b 4 , with 
relationship whichis similar to a 1 , b 1 , also desirable 
combination is similar. 

[0104] 

M hydrogen atom, metal element or displays oxide, 
hydroxide or halide. 

As M as for desirable ones, you can list Li. Na. K. Mg. Ti. 
Zr. V. Nb. Ta. Cr. Mo. W. Mn. Fe. Co. Ni. Ru. 
Rh. Pd. Os. Ir. Pt. Cu. Ag. Au. Zn. Cd. Hg. Al. 
Ga. In. Si. Ge. Sn. Pb. Sb. Bi etc as the hydrogen 
atom, metal atom. 

As oxide, you can list VO. GeO etc. 

In addition, Si (OH ) <sub>2. Cr (OH ) <sub>2. Sn (OH ) 
you can list <sub>2 etcas hydroxide. 

Furthermore, you can list Al CI. SiCI 2 . VCI. VCI 2 . VOCI. 
Fe CI. Ga CI. ZrCl etc as halide compound. 



tefrX*t>ftlZ % Cu. Ni. Zn. Al HM?£L<. Cu 



Especially, Cu. Ni. Zn s Al etc is desirable even among 
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[0105] 

£tz. L(2 <I<DiIf3S)£fl-LT PcP*Pv7- 
2 gtt(0>J*.l*\ Pc-M-L-M-Pc)^fcl* 3 

[0106] 

t&s-. ij)^-)im-co-. jus 
-S0 2 -. -< S/g-NH-, >^u>a-CH 2 -, fc^tf:: 

[0107] 

fTlB - IS 5t(C-l)T*a £ *i &<b£ #30) » £L I* 
[0108] 

(DtpX't. TfB-||S5£(C-II)T?g£*l<S>m&0) 
WTl3*f§B^(7)-SS^(C-ll)r'S^+Li)^0 

isT-smnizo^xmLC&^z, 

[0109] 

nts] 

HW(C-II) <p a14 

y.l7-/\- Y t8 
yie ti ti Y" 




them, Cu ismost desirable. 
[0105] 

In addition, through L (connecting group of divalent ), Pc 
(phthalocyanine ring ) dimer (for example Pc-M-L-M-Pc ) or 
mayform trimer, M of that time being same respectively,may 
be something which differs. 

[0106] 

As for connecting group of divalent which is displayed with 
L, thebasis which is formed combining oxy group-CK thio 
group-S-. carbonyl group-CCK sulfonyl group-S0 2 -. 
imino group-NFK methylene group-CH 2 -s and these is 
desirable. 

[0107] 

compound which is a basis where at least one of various 
substituent descriptionabove is desirable concerning 
combination of substituent where the compound which is 
displayed with aforementioned General Formula (C-l ) 
isdesirable, is desirable, compound which is a basis where 
many various substituent description above are more desirable 
is more desirable, the all substituent compound which is a 
description above desirable basis is mostdesirable. 

[0108] 

phthalocyanine dye of structure which is displayed with 
below-mentioned General Formula (C-Il ) furthermore is 
desirable even in phthalocyanine dye which is displayedwith 
aforementioned General Formula (C-l ). 

You express in detail concerning phthalocyanine dye which 
below is displayedwith General Formula (C-II ) of this 
invention. 

[0109] 

[Chemical Formula 8] 
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toiio] 

-tta(C-H)l::Jsi*T» x"~x'\ y"~y 18 li- 

IS^(C-I)(D«t>(D X'~X 4 . Y^Y'tttlZhmm 
[0111] 

-flS^(C-ll)^ a"~a' 4 lt*H?h%imz 1 £ 

a"+a ,2 +a ,3 +a ,4 ^6 T'&V. WPT'&mzVtti 
U^l* a "=a ,2 =a l3 =a l4 =l 0>tZT*&% 0 

[0112] 

x*\ x'\ x ,3 au:x l4 ii, ^*i-P*vfe<Hi:«lft 
*T?fe^rtac X", X' 2 . X" 

fttf X ,4 tf±T-S0 2 -Z' Z' l*5LMC 

gfc'Sttf^fcii^.fcdlc. |i|i:«!®(DS 

feottK. feSlMtflt^li-SOrZ 1 <t 

-so 2 nr 2| r 22 tfmmizm&Ltzm-BiO)*?^ 

[0113] 

-IS^(C-ii)r'a^*i-5>^avT->^*4(D4 1 

[0114] 

x"~x 14 ttx\t. •e*t-ett?4ilr-so-z\ 

-SO r Z'. -S0 2 NR 2, R 22 £f-l*-CONR 2, R 22 
*LC W=-SOrZ' £fcl*-S0 2 NR 2l R 22 ;b<#£L 
C -S0 2 -Z' *<**»*U^ 

[0115] 

5C(C-ii)irfcLNT, z' li^ft-^ft&Stc, 
tL<l*itm&0)7;Mr-;uS. M&tl^liHg 

&7M ■&tfe£3£j&<ftt&£Ui. 



#£14£il:tf>g$14£|6]±S-l*Si:l^ 

[0116] 



[0110] 

In General Formula (C-II ), X"~X'\ Y"~Y 18 X'~X 4 , Y'~Y 4 
in General Formula (C-l ) being synonymousrespectively, 
desirable example is same. 

In addition, M 1 M in General Formula (C-I ) and being 
synonymous.desirable example is similar. 

[0111] 

In General Formula (C-II ), a n ~a 14 displays integer of 1 or 2 
in therespective independence, fact that especially 4 <= with 
a n +a l2 +a ,3 +a 14 G6 ,even among those especially it is desirable 
to be desirable, is at thetime of a n =a 12 =a ,3 =a ,4 =l . 

[0112] 

ButX n . X 12 . X 13 andX 14 are good even with each one 
completelysame substituent , or for example X n . X 12 . X 13 
and X 14 are all-S0 2 -Z l , but each Z 1 like when those which 
differ mutually are included, is substituent ofsame types, are 
good even with substituent which partially mutuallydiffers, or 
for exampIe-SOz-Z 1 like when -S0 2 NR 2, R 22 substitutes 
simultaneously, It is good including substituent which differs 
mutually. 

[0113] 

Especially combination of desirable substituent as follows is 
even in phthalocyanine dye which is displayed with General 
Formula (C-11 ). 

[0114] 

As X 1 '-X 14 , -SO-Z 1 . -SO r Z'. -S0 2 NR 2, R 22 or -CONR 2, R 22 
is desirable in respectiveindependence, especially -S0 2 -Z' or 
-S0 2 NR 2l R 22 is desirable, -SO^Z 1 is mostdesirable. 



[0115] 

In type (C-II ), Z ] in respective independence, substituted or 
unsubstituted alkyl group, substituted or unsubstituted aryl 
group, substituted or unsubstituted heterocyclic group 
isdesirable, even among those substituted alkyl group, 
substituted aryl group, substitution heterocyclic group is 
mostdesirable. 

Especially when from reason that, it possesses asymmetric 
carbon in the substituent, it raises solubility and ink stability 
of dye, (Use with racemate ) isdesirable. 

In addition, it raises associating and fastness from reason 
that.it improves, when hydroxy group, ether group, ester 
group, cyano group, amide group, sulfonamide group has 
in substituent it is desirable. 

[0116] 
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[0117] 

j£(C-lI)lCfc^T. Y l ^Y' 8 liTKSIST. /xP^r 

^Jj^. 7;u*;u*. 7U -;uS. v7^S, 7 
;ua*vS. 7SKS. ^bfKS. tju*>7£ 
KS. ^i;u/^-r;uSs TJU^r^-fJUS. 7;u 
a*v*^?K-;ift. #**>;Uk tikis * 

a n V 4 l*^;h^&£lC 1 2 X'fohZt 

Cu. Ni. Zn. Ai tiW *LC 
Cu A<«t»*Ll*. 

[0118] 

mffi~tt*(C-])T?a*tLS^PS/7->ife» 

(D0]ici* % 7>^E-^A-r^->. 7;u*'j^s-r 

;U7>^E-OAf;*->. xh^>^;k?7-vO 
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In type (C-II ), R 21 . R 22 in respective independence, hydrogen 
atom, substituted or unsubstituted alkyl group, substituted 
or unsubstituted aryl group, substituted or unsubstituted 
heterocyclic group isdesirable, even among those hydrogen 
atom, substituted alkyl group, substituted aryl group, 
substitution heterocyclic group is mostdesirable. 

However it is not desirable for R 21 . R 22 to be hydrogen atom 
together. 

Especially when from reason that, it possesses asymmetric 
carbon in the substituent, it raises solubility and ink stability 
of dye, (Use with racemate ) isdesirable. 

In addition, it raises associating and fastness from reason 
that,it improves, when hydroxy group, ether group, ester 
group, cyano group, amide group, sulfonamide group has 
tn substituent it is desirable. 

[0117] 

In type (C-Il ), Y n -Y 18 hydrogen atom, halogen atom, 
alkyl group, aryl group, cyano group, alkoxy group, 
amide group, ureido group, sulfonamide group, 
carbamoyl group, sulfamoyl group, alkoxy carbonyl 
group, carboxyl group, and sulfo group is desirable, 
theespecially hydrogen atom, halogen atom, cyano group, 
carboxyl group, and sulfo group are desirable, hydrogen 
atom is mostdesirable. 



When phthalocyanine dye which is displayed with 
aforementioned General Formula (C-I ) is water solubility, it 
possesses ionic hydrophilic group, it is desirable . 



As aforementioned ionic hydrophilic group, carboxyl group, 
phosphono group, and sulfo group are desirable,especially 
carboxyl group, sulfo group is desirable. 

ammonium ion. alkali metal ion (Example and lithium ion. 
sodium ion. potassium ion ) and organic cation (Example 
and tetramethyl ammonium ion. tetramethyl guar Ni di ^ 
A ion. tetramethyl phosphonium ) is included in example 
of the counterion to which carboxyl group, phosphono 
group and sulfo group are good even with state of salt, form 



[0117] 



a M ~a is 1 or 2 in respective independence, it is desirable, 
especially all is I , it is desirable . 

M hydrogen atom, metal element or displays oxide, 
hydroxide or halide, especially Cu. Ni. Zn. AI 
isdesirable, especially especially Cu is most desirable 
evenamong them. 

[0118] 



sulfo group, carboxyl group, phosphono group and 
quaternary ammonium group etc are included in ionic 
hydrophilic group . 
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ttE-»*(c-ii)-e**ti*ft**©»*L^ 

<b£felA<#£LC *y 



[0120] 

K 1935 ^ L.P.Hammett lCcky»***tfcfiH| 

J.A.Dean $§. l"Lange' s Handbook of Chemistry J 
S 12 fig. 1979 4jF(Mc Graw-Hill)-^rfb^(7)M 
iSjitf»K 122 96-103 H. 1979 ^(m*^) 

[0121] 

Xn(n=l~4)fc<tU: Ym(m=l~4)(7)#AGlBfcJ: 
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salt. 

alkali metal salt is desirable even in counterion, especially 
lithium salt raises solubility of dye and in order ink stability to 
improve, especiallyis desirable. 

As quantity of ionic hydrophilic group, at least two in 
phthalocyanine dye 1 molecule those which itpossesses are 
desirable, those which at least two it possesses theespecially 
sulfo group and/or carboxyl group especially are desirable. 

[0119] 

compound which is a basis where at least one of various 
substituent descriptionabove is desirable concerning 
combination of substituent where the compound which is 
displayed with aforementioned General Formula (C-Jl ) 
isdesirable, is desirable, compound which is a basis where 
many various substituent description above are more desirable 
is more desirable, the all substituent compound which is a 
description above desirable basis is mostdesirable. 

[0120] 

As chemical structure of phthalocyanine dye, in order electron 
withdrawing group like sulfinyl group, sulfonyl group* 
sulfamoyl group, in each benzene ring of 4 of phthalocyanine 
at a time at least one, to become 1 .6 or greater with total of 
the;si p value of substituent of phthalocyanine skeleton 
entirety, it introduces it is desirable. 

You explain somewhat concerning substituent constant ;si p 
value ofHammett. 

Hammett rule is emperical rule which is lectured by 1935 L.P. 
Hammett in orderto discuss influence of substituent which is 
caused to reaction or equilibrium of benzene derivative to 
quantitative, but as for this today the adequacy is recognized 
widely. 

There is a;si p value and a;si m-value in substituent constant 
which was sought from Hammett rule, discovers these values 
in many general forming booksit is possible , but for example 
J.A.Dean compilation, "Lang e's handbook of Chem istry " 12 
th editions, 1979 (Mc Graw-Hill ) and "domain of chemistry " 
supplement. 122 number, it is detailed in 96-103 page, 
1 979 (Nanko hall). 

[0121] 

As for phthalocyanine derivative which is displayed with 
aforementioned General Formula (C-I ),with synthetic method 
substituent Xn (n=l~4 ) and when it is a insertion position of 
Ym (m=l—4 ) anda analog blend where introduction number 
differs being general in the unavoidable, therefore as for 
General Formula averaging doing these analog blend 



Page 48 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003221534A 



2003-8-8 



^^sui5-flSie(j)fccj:i;(ii)r^^ti^>^ 

[0122] 

(1) iS.(4E^S}:2 ai;*fci* 3 ft. 6 &tf *fc 

f* 7 ft. 10 fttf *fcli 1 1(4. 14 Rtf*fcli 15 
[0123] 

(2) a-ftM&S!:l Jilfttzlt 4 (5. 5 

14 8 ft. 9 fttf *fcl* 12 ft. 13 16 

[0124] 

(3) a,0-ft;g£B&S:l~16 f4lc«»JttftC 
[0125] 

»fiB^*ft*)7^Pi/7->»»©a#{** 
KWT4«^ ±E)8-{aB*£L c*-ftB& 



[0126] 

*f6WlCffll^btl*^P?/7->SI»{*li. 

r7^P v7->-<t^<tM-J(P.l~62)._ 
C.C.Leznoff-A.B.P.Lever £ * VCH §£ ft 
4 Phthalocyanines-Properties and Applications' 
(P.l~54)S£KEtk 3lffltL<l*C*lblcH«(D 

[0127] 

**iw©-«a(c-i)T?a*tt4^pi/7-> 

<t£«Ste. tSJ^ftlrf 00/17275. |5] 00/08103. H 
00/08101. (5] 98/4 1 853. 10-36471 

v7-><t£^0);ui/7t-N>ft. x;u7t^-;u^p 
^THb. 7£Rt5JS£igT£j$^6;:<tA<T- 



statistically, when you have displayed is many. 

It is something where with this invention, when classification 
it does in the three types which shows these analog blend 
below, specific blend especially isdesirable and discovers . 

Namely aforementioned General Formula (1 ) and 
classification doing phthalocyanine type dye analog blend 
whichis displayed with (II ) in three types below on basis of 
substituted position,it defines. 

[0122] 

( 1 );be -position exchanging type: phthalocyanine dye G which 
possesses thespecific substituent in 2 and/or 3-position. 6 
and/or 7 position. 10 and/or 1 1 -position. 14 and/or 15 
position 

[0123] 

(2) ;al -position exchanging type: phthalocyanine dye which 
possesses thespecific substituent in 1 and/or 4 position. 5 
and/or 8 position. 9 and/or 1 2 position. 13 and/or 16 position 

[0124] 

(3) ;al, the;be - in rank mixed substitution type: 1-16 position 
phthalocyanine dye which possessesspeciflc substituent 
without regularity 

[0125] 

In in this specification, when derivative of (Especially, 
substituted position differs. ) phthalocyanine dye where 
structure differs is explained, above-mentioned;be -position 
exchanging type,the;al -position exchanging type, the;al and 
the;be - rank mixed substitution type is used. 

[0126] 

for example Shirai-Kobayashi coauthors. Ltd. eye P C. issue 
"phthalocyanine-chemistry and function -" (P. 1-62 ), it can 
synthesize phthalocyanine derivative which is used for the 
this invention, in C.C.LeznofT-A.B.P.LeV ercoauthors. VCH 
issue 'Phtha locyanines-Pro perties and applications' (P.1-54 ) 
etc statement and quotation orcombining similar method to 
these. 

[0127] 

As stated in world patent 00/17275. same 00/08103, same 
00/08101, same 98/41853,Japan Unexamined Patent 
Publication Hei 10-36471 number etc, passing by 
sulfonation. sulfonyl chloride conversion and amidation 
reaction of the for example unsubstituted phthalocyanine 
compound, it can synthesize phthalocyanine compound which 
is displayed with General Formula (C-I ) of this invention. 

In this case, sulfonation in addition to being possible to 
happen any position of phthalocyanine core, number which 
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[0128] 
[0I29] 

ttii:»Lt, -»a(C.ii)ra*ti-67irp$/ 
n-MJ juR#{*«b£tt P)fc «fci#*fctt5?-f s 

^V<>W>R#(*(fc*fc Q)£-«a(T)7f 
S**i5£RR3l*£Kfc*1*-&A\ *IM*T 
IfiiCTra^ti^ 4-XJl*|t79a=Mj;UR||{t 

(ft^fc R)t-»a(T)Tfa*ti***a*»* 



[0130] 
[ft 9] 

Y n CN 



sulfonation is done control isdifficult. 

Therefore, when sulfo group is introduced with this kind of 
reaction condition, the position and number of sulfo group 
which is introduced into product specific is not possible, by 
all means give number of substituent and blend where 
substituted position differs. 

Therefore with that as starting material, when synthesizing 
compound of the this invention, because number and 
substituted position of heterocycle substitution sulfamoyl 
group specific is not possible, it is acquired number of 
substituent and compound where substituted position differs 
some types the;al and the;be whichare included - as rank 
mixed substitution type blend as compound of this invention. 

[0128] 

As mentioned earlier, when electron seeking pulling 
characteristicbasis like for example sulfamoyl group is 
introduced into phthalocyanine core many your withbecomes 
from oxidation potential, ozone resistance increases. 

When you follow above-mentioned synthetic method, number 
where electron seeking pulling characteristic basis is 
introduced is little, namelyfrom oxidation potential mixes 
phthalocyanine dye which is a l£, it is not avoided. 

Therefore, in order ozone resistance to improve, from 
oxidation potential, uses thekind of synthetic method which 
holds down formation of compound which is a it is more 
desirable . 

[0129] 

Vis-a-vis that, phthalocyanine compound which is displayed 
with General Formula (C-Il ) canreact with metal derivative 
which is displayed phthalonitrile derivative (compound P ) 
and/or diimino isoindoline derivative (compound Q ) which 
isdisplayed with for example below-mentioned system with 
General Formula (T ) 4 -sulfo phthalonitrile derivative where 
it is displayed with below-mentioned formula (compound R ) 
with reacting,can induce metal derivative which is displayed 
with General Formula (T ) from the tetra sulfo phthalocyanine 
compound which is acquired. 

[0130] 

[Chemical Formula 9] 



(fc£»P) 



Y„ X 
HN 

UfcS«5Q) 



M'0 3 S-^^-CN 



CN 
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[0131] 

±lS£s£'K X P l*±fE-t£5S(C-ll)lcfcl1-i> 



ttz. Yq. Yq' lt*h?h±U-$S&(C-\\)lZ 
Y". Y 12 , Y'\ Y ,4 » Y'\ Y' 6 . Y' 7 Ztzit 

[01323 

-fiftj£(T):M-(Y) d 
[0133] 

-flSS(T)*. M ttflMB-» A(C-I)© M fc«ki; 

1 fiffiXI* 2 ©Efi* £*U d I* 1-4 (Dfift 
[0134] 

[0135] 

A^<LT#&*t41WE-«*(C-lI)-C?«**l*7 
l=fclt*lltt(*-Cfe*TB-»*(C-1HC-4) 

[0136] 



[0131] 

In above-mentioned each Formula, as for Xp it is suitable to 
X'\ X 12 . X 13 or X 14 in above-mentioned General Formula 
(C-ll ). 

In addition, as for Yq. Yq' it is suitable to Y M . Y 12 . Y 13 . 
Y*\ Y ,s . Y 16 . Y ,? or Y 18 in respective above-mentioned 
General Formula (C-ll ). 

In compound R, M' displays cation. 

[0132] 

General Formula (T ):M- (Y ) <sub>d 
[0133] 

In General Formula (T ), as for M M of aforementioned 
General Formula (C-I ) and M l of (C-ll ) and being 
synonymous, as for the Y it shows ligand of halogen atom, 
acetic acid anion, acetylacetonate. oxygen or other 
monovalent or bivalent, d is integer 1 - 4. 

[0134] 

Namely, if you follow above-mentioned synthetic method, 
equal to specificnumber can introduce substituent of desire. 

Especially like this invention when you want to introduce 
electron seekingpulling characteristic basis many in order 
your with to do oxidation potentiaI,above-mentioned synthetic 
method is something which quite is superior bycomparison 
with synthetic method of General Formula (C-l ). 

[0135] 

phthalocyanine compound which is displayed with 
aforementioned General Formula (C-ll ) which isacquired in 
this way usually, below-mentioned General Formula which is 
a isomer in each substituted position of Xp (C-l ) - blend, 
namely the;be of the compound which is displayed with 
(C-4 ) -position it has become exchangingtype. 

[0136] 

[Chemical Formula 10] 
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-Afc£(c-2) 



H-A-H 



H M^ N ^N J, 




[A137] 

C ill 



[0137] 

[Chemical Formula 1 1] 
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-«a(c-4) r; 

hhK-H 




f r JUL* 
rryy 




[0138] 

±ffi£fi£, ; £lcfcl*-C Xp tLT^T^-^tO 

-a. x P tLTmuz>t(»£mft-e;t>itT&m 

SLM-ll<i:-5B»*$to§fe«^ fc*lMi. 
- R£(C-II)0> $ftt> * Tf tsiM= A$ zn? 

«5ltt«a»£l#OC;K&a>***l*. §fe»<0 
[0139] 

^Gitf 1.0V(vs SCE^ytftT-fc&Cirtfg? 



[0138] 

If all same ones are used in above-mentioned synthetic 
method, as the Xp, the;be position position substitution type 
phthalocyanine dye where X'\ X 12 , X 13 and X 14 
arecompletely same substituent can be acquired. 

On one hand, if you use combining those which differ as Xp, 
itis a substituent of same types, but dye and/or. which has 
substituent which partially mutually differs dye which has 
substituent of types which differs mutually can be 
synthesized. 

These dye which have electron withdrawing substituent which 
differs mutually even in the dye of General Formula (C-ll ), 
because stability over time etc of solubility, associating, 
ink of dye can be adjusted, especially are desirable. 

[0139] 

oxidation potential your is in comparison with 1 .0 V (vs 
SCE ) with this invention.regarding whichever substitution 
type, it is very important in improvementof fastness, those 
where it is discovered , expects size of effect completely from 
aforementioned prior art and is notpossible . 
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[0140] 

BUfE-S6it(C-I)fcJ:t;(C-]l)T;-$$^^Pv 
7->^*40)mi*W(C>J^1b^^ 10I~145)£T 

I*. 

[0141] 

[fc 12] 



In addition, cause is unclear in detail, but even among 
themthe;al and the;be - compared to rank mixed substitution 
type the;be -position exchanging type was in tendency which 
is superior clearly hue * light fastness * ozone gas resistance 
etc in. 

[0140] 

Aforementioned General Formula (C-I ) and embodiment 
(example compound 101-145 ) of phthalocyanine dye which 
isdisplayed with (C-H ) is shown on description below, but 
phthalocyanine dye which is used for this invention is not 
something which is limited asbelow-mentioned example. 

'[0141] 

[Chemical Formula 12] 



(101) 



SQ 2 NH 



K0 3 S 




S0 2 NH 



^SOaK 



(102) 



SOjNa 



NaO s S 




SCtyMH 




S0 3 Na 



SQaNa 



[0142] 
lit 13] 



[0142] 

[Chemical Formula 13] 
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(103) 



HN0 2 S 



(n)CsH 



17 



(104) 



N 





N 



N-Cu-N 



Nv M vN 




SOzNH-f >-(n)C 8 H 17 




SOjNM 



SQzNH' 

\ 



(n)C 8 H, 7 



,OEt 






N-C.u-N I 
N=^^^N SOjNH 



OEt 



OEt 




SQzNH 



[0143] 

[^b 14] 



[0143] 

[Chemical Formula 14] 
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[0144] [0144] 

[ it 1 5 ] [Chemical Formula 1 5] 
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SO a Na 



10I45J [0 ]45] 

Hfc ,6 1 [Chemical Formula 16] 
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(109) OEt 



(110) 






OEt 

S02N 

N 





K0 2 C^ HW 2 S~^^N-C;u- N 'Sr^-S0 2 NH /v cp 2 K 



SOjNH^cOjK 

[0146] [0146] 

[ it 1 7] [Chemical Formula 17] 
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(ill) 



(112) 



SOjNa 





S0 3 Na 



^ N N 




-Q 



[0147] 




SCtyJH-^^ 

SOaNa 



S0 2 NH^ S ° 3K 





N-Zn-N 





[0147] 



[*>4l [Table 14] 
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M 


X 


a 


113 


Cu 


-SQjNH-^^ SOsNa 
NHCO^Q 


■ 


114 


Cu 


-SOzN 




115 


Cu 






116 


Cu 






117 


Cu 






118 


Cu 


-SpjNH-^-tf^CeHiT 




119 


Cu 






120 


Cu 


- SC »Q 

COjNa 





t0148] [0148] 
[$15] [Table 15] 
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.it 





M 


X 


a 


121 


Cu 




1 


122 


Cu 




1 


123 


Zn 


SQ ^ Na 


1 


124 


Zn 


Q 

so* 


1 


125 


Zn 




1 


126 


Ni 




1 


127 


Ni 


N 


1 


128 


Ni 


-so,— scv^ 


1 



[0149] 
[$16] 



[0149] 
[Table 16] 
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/I- A *Am || 

It ol9 No. 


M 


v 

X 


a 


129 


Cu 




1 


tin 




Q 

SOaK 


\ 


131 


Cu 


SQaNa 

0 


1 


132 


Cu 




1 


133 


Cu 




1 


134 


Cu 


-SOj^^SCSNa 


1 


135 


Cu 


-*><>0 «* 


1 


136 


Cu 


COzNa 


\ 



[0150] [0150] 
[$17] [Table 17] 
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f 



(X). 



Ym ~0~ Yi * 



(X), 



(Y„, Y„), (Y, 3< Y, 4 K (V Ygj, (Y, ?> Y 18 ) <Pfettftg)J|ttg||;L *tl*ilVltUZ&FmT!tbi> 





M 


X 


Y,,Y f2 




Y|5. Y I5 


Y, 7 » Y t8 


a 


137 


Cu 




H, CI 


h, a 


H,CI 


KCI 




138 


Cu 


-so^° Et 

^OEt 


H. CI 


H,CI 


KCI 


KCI 




139 


Cu 




H, CI 


H, CI 


H, CI 


H. CI 




140 


Cu 




CI. CI 


CI. CI 


CI. CI 


a, ci 




141 


Cu 




a a 


H, CI 


H. CI 


H t CI 





[0151] 

C^b 183 



[0151] 

[Chemical Formula 18] 
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NaQ 3 S 



S0 2 NH 



— ^SOjNa 




H N~Y'^=N H 



H -Q- H 



SOzNH 



xs^SOjNa 



(143) 



Na0 3 S 




SOi^^-sOaNa 

hhQ-h 

N-^ N ^*=N H 




SOaNa 



H A|> H 

SCV^sOjNa 



[0152] 
lit 19] 



[0152] 

[Chemical Formula 19] 
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(144) 




R=R 1 orR 2 ;R 1 :R 2 =3:i 
R, =-SO r (CH 2 )3-SOjLi 
R 2 "-SQrCChyrSO^NHCH^H^H^OH) 



(145) 




R=R, orRjiR^R^^ 

R i= -SO 2 -(CH 2 ) 3 -S0 2 NH^CH 2 ) 2 -CKCH 2 ) 2 0H 
R 2 =-S0 r (CH 2 > ) -SO 3 K 



[0153] 

Sfc. -«S(C-II)l?a**i*7^Di/7->§fe 
*4l±, $$1132001-226275 1^2001-96610^ 
2001-47013 m 2001-193638 ^ICfB^ 

[0154] 
[0155] 



[0153] 

If you follow patent which is mentioned earlier synthesizes 
the phthalocyanine dye which is displayed with 
aforementioned General Formula (C-I ), is possible. 

In addition, it can synthesize phthalocyanine dye which is 
displayed with the General Formula (C-II ), Japan 
Unexamined Patent Publication 200 1- 226275 number, same 
2,001 - 96610, same 2,001 - 47013,same with method which 
is stated in 2,001 - 193638. 

In addition, concerning starting substance, dye intermediate 
and synthesis route it is not somethingwhich is limited with 
these. 

[0154] 

{yellow ink } And, with this invention, colorant which is 
displayed with theabove-mentioned General Formula (Y-I ) as 
yellow ink, is contained isdesirable. 

[0155] 
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-«a(Y-i)ik a m fccfci; b u lift *?*£l-c 

ffiU -»SC(Y-l)T-***t6fe*l*»^+l^> 
[0156] 

ttE-«a(Y.i)-e**ti6fe*©+TftK we 

WE-tt«(Y-l)T?$*tLSfe*(D*-CtK -fx 

£h JUD A max A< 390nm frb 470nm Hfc l J. A 
max(nm)0l!ftftjg l(A max )<L A max+70(nm)(D 
« * * K A max+70 )<t Ott{\(\ h^toVK A max )} 
#.0.2 OTtfe^in^6**mC 0.1 

[0157] 

«na-«a(Y-D*. a" t$*xf b m i*a 

«JE**SH6i:LTtt. 5 S^Sfcli 6 ftilfr 

[0158] 

i»E-«a(Y.i)izfc^T. a m -ca**i*«* 

HtLTI*. 5-t7^PX tf^/-Jk 

5-t o 7 % /o>. s-ys-zey-/— Jk truK 

[0159] 



In General Formula (Y-I ), A n and B u independently, display 
the optionally substitutable heterocyclic group. 

However, dye which is displayed with General Formula (Y-I ) 
has ionic hydrophilic group of at least one in molecule. 

[0156] 

As for dye which is displayed with aforementioned General 
Formula (Y-I ),light fastness is satisfactory it possesses 
feature that and also, the hue is satisfactory. 

As for especially yellow dye, peak of absorption spectrum 
shows sharp shape even in dye which is displayed with 
aforementioned General Formula (Y-I ). 

yellow dye is desirable even in dye which is displayed with 
theaforementioned General Formula (Y-I ), furthermore, 
the;la max of absorption spectrum of the aqueous solution 
from 390 nm are 470 nm, absorbance I of the;la max (nm ) 
(;la <sub>max )with, absorbance I of the;la max+70 (nm ) (;la 
<sub>max+70 ) with ratio {I (;la <sub>max+70 ) /I (;la 
<sub>max )}, yellow dye which is 0.2 or less is desirable, 0.1 
or less are more desirable. 

[0157] 

In aforementioned' General Formula (Y-I ), A 11 and B n 
independently ,display optionally substitutable heterocyclic 
group. 

ionic hydrophilic group is included as substituent of 
aforementioned heterocyclic group. 

As aforementioned heterocyclic group, heterocyclic group 
which configuration is done isdesirable from 5 -member ring 
or 6-member ring, with monocycle structure and is good with 
the polycycle structure where ring of 2 or more condenses. 

In addition, heterocyclic group which includes any of N„ (X 
Satom at leastas aforementioned heterocyclic group, is 
desirable. 

[0158] 

5 -pyrazolone, pyrazole. oxazolone. isooxazolone* 
barbituric acid* pyridone. rhodanine* pyrazolidine dion. 
pyrazolo pyridone. Meldrum&apos;s acid and furthermore 
hydrocarbon aromatic ring and heterocycle condensed 
heterocycle which the condensed ring is done are desirable in 
these heterocycle in aforementioned General Formula (Y-I ), 
as heterocycle which is displayed with A M . 

5 -pyrazolone* 5-amino pyrazole> pyridone. pyrazolo 
azoles are desirable even among them, 5 -amino pyrazole. 2- 
hydroxy-6-pyridone. pyrazolo triazole especially 
aredesirable. 

[0159] 
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X t°'J5v>. t°'J9v>, MJ7v>. 
-<7*/'J>. +^-V*'J>. vWJ>. 7$7V 
X *y*+HJ>, fc°P-;i< -f>K-*k ^7>> 

•J7V*-;k **^V*-Jk -fV*+**/-Jk 

— ;k -rv^7v*-;k ^vVv^vr-jk 
^7vT7-;k ^>yVv*-*-y-y*-;k t°o 

^7V*'J *<¥lf 

*-C4,t°'Jv>. +/'Jk ft7ik K>7*^ 
t7ik bW-Jk -fS$*V-Jk 'O^s 
*V-;k HJ77-;k *-**y-jk -f 
*-*V-Jk '07***-9-7-;k 777*-;k 

^ 7v7y*-/k -O^-fV^-y- 

7-;u#tf£L<. +/'Jk ^*:7i>. t°^7 
— Jk ^7^-;k '<:>7;j-*-y-v--;k ^y; 
-f v*** 4 /— jk -rv?77*-;k -rs^y- 

Jk ^>V^7V*-;k 77v7y*-;UA<£blz 

$?$l<. tf^v*— jk / <> , /f7 , ;-;k ^y; 

-Jk -f3*V-;k lA4-f7v7*; 
-Jk ! ,3,4-^7v7y*-^$|- #£u^ 

[0160] 

^ 7/Mfju& *s$u7 }\& . 7v;u+ 
^S. 7;u>r-;ug. 7;I/*:ijhl t'J— ;u 
S. ^t-pJI*. th*P*v;ug. 
PS. 7il/a**>*. 7'J -ibt+vl. v'J;u 
/Mrv». ^fD8t+v|, 7vi^+->I, 

t+->I, 7'J — ;u*4r*>*^=.;u^«>, T 
£y*. TvjkrsyS. 75y*;u/tc-;kT5/ 
7JU3*«>* jm?- ^,75^ 7'j 

S. 7ti*n,&V7 l ) -Jk*/u*=;u75y*. 

7;u*n^;j-g, 7'J -;i^;f- 

S. 'VrP^**. XJk^T^-OU*. 7JU* 
Jkfttf7'J — /l/XJU7-f3;m. T;u+;ufiu: 
7'J -;u7ji„-tx^kS. 7V Jl£. 7'J -)V 

«. v'J;uSA<ffl«kLT3*lfb;h.£ <> 
[0161] 

B5IB-as*e(Y-i)-ca^^)fe^li»^4i|c'> 
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You can list pyridine, pyrazine. pyrimidine. pyridazine. 
triazine. quinoline. isoquinoline. quinazoline. 
cinnoline, phthalazine. quinoxaline. pyrrole, indole, 
furan. benzofuran. thiophene. benzothiophene. 
pyrazole. imidazole, benzimidazole. triazole. oxazole. 
isoxazole. benzoxazole. thiazole. benzothiazole. 
isothiazole. benzo isothiazole. thiadiazole. benzo 
isoxazole. pyrrolidine, piperidine. piperazine. 
imidazolidine. thiazoline etc as heterocycle which is 
displayed with the B". 



pyridine, quinoline. thiophene, benzothiophene. 
pyrazole. imidazole, benzimidazole. triazole. oxazole. 
isoxazole. benzoxazole. thiazole. benzothiazole. 
isothiazole. benzo isothiazole. thiadiazole. benzo 
isoxazole is desirable even among them, quinoline. 
thiophene. pyrazole. thiazole. benzoxazole. benzo 
isoxazole. isothiazole. imidazole, benzothiazole. 
thiadiazole furthermore isdesirable, pyrazole. 
benzothiazole. benzoxazole, imidazole. 1 ,2, 4- 
thiadiazole. 1,3, 4- thiadiazole especially is desirable. 



[0160] 

substituent which is substituted in A" and B", halogen 
atom, alkyl group, cycloalkyl group. . aralkyl group, 
alkenyl group, alkynyl group, aryl group, heterocyclic 
group, cyano group, hydroxyl group, nitro group, 
alkoxy group, aryloxy group, silyloxy group, 
heterocyclic ring oxy group, acyloxy group, carbamoyl 
oxy group, alkoxy carbonyl oxy group, aryloxy carbonyl 
oxy. amino group, acy I amino group, amino carbonyl 
amino group, alkoxy carbonyl amino group, aryloxy 
carbonyl amino group, sulfamoyl amino group, alkyl and 
aryl sulfonyl amino group, mercapto group, alkyl thio 
group, aryl thio group, heterocyclic ring thio group, 
sulfamoyl group, alkyl and aryl sulfinyl group, alkyl and 
aryl sulfonyl group, acyl group, aryloxy carbonyl 
group,alkoxy carbonyl group, carbamoyl group. . imido 
group, phosphino group, phosphinyl group, phosphinyl 
oxy group, phosphinyl amino group, silyl group is listed as 
example. 



[0161] 

dye which is displayed with aforementioned General Formula 
(Y-l ) includes ionic hydrophilic group of at least one in 
molecule. 



Page 67 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



» 



JP2003221534A 



2003-8-8 



[0162] 

ME-!6^(Y-I)T*a$^fe^0tf'-e^ TIB 
-|&5£(Y-II). TIB-!S^(Y-III)fc«fei;TIB- 



[0163] 
[<b 20] 

< Y — 1 1) 
>* N=N-R M 



Because aforementioned dye has ionic hydrophilic group in 
molecule, solubility or dispersibility for aqueous medium is 
satisfactory. 

sulfo group* carboxyl group* phosphono group and 
quaternary ammonium group are included in aforementioned 
ionic hydrophilic group . 

sulfo group and carboxyl group are desirable even among 
them, sulfo group especially is desirable. 

In addition, aforementioned dye in molecule, may include the 
ionic hydrophilic group of 2 kinds or more, when ionic 
hydrophilic group of 2 kinds or more is included, 
combinationof carboxyl group and sulfo group is desirable. 

alkali metal ion (Example and lithium ion* sodium ion* 
potassium ion etc) and organic cation (Example and 
tetramethy! ammonium ion* tetramethyl guarNi di ^Jx 
ion* tetramethyl phosphonium ion etc) is included in 
example of the counterion to which aforementioned carboxyl 
group and aforementioned sulfo group are good even with 
state of salt, form salt. 

[0162] 

Because, below-mentioned General Formula (Y-ll ), 
below-mentioned General Formula (Y-Ill )and as for dye 
which is displayed with below-mentioned General Formula 
(Y-IV ), hue and light fastness are satisfactorier even in dye 
whichis displayed with aforementioned General Formula 
(Y-I ) it is desirable. 

[0163] 

[Chemical Formula 20] 




[0164] 

-figi£(Y-Il)** R 31 * R 32 * fccfctf R 33 

£LT* Tk^^^F* /\ay>^ v vTVg* T 
yU+^S* V^P7MP;U&* T3/\*n4L T 

fci*>f ^nsg7KitS£su r 34 it&mmm 

[0165] 



[0164] 

In General Formula (Y-II ), R 31 * R 32 * and R 33 independently, 
display the hydrogen atom* halogen atom* cyano group* 
alkyl group* cycloalkyl group* aralkyl group* aryl group* 
alkyl thio group* aryl thio group* or ionic hydrophilic 
group, R 34 displays heterocyclic group. 

However, dye which is displayed with General Formula 
(Y-II ) has ionic hydrophilic group of at least one in molecule. 

[0165] 



Page 68 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003221534A 

[<b2i] 

(Y-m) 



l-k 



2003-8-8 



[Chemical Formula 21] 



[0166] 

-»S(Y-III)tf, R 35 li**^ V7/I, 7 

u -/ug. 7;Mr;u^*S. 7U -/u^**. £ 

f-l*'f*>tiSi7KttS£gL. Za l*-N=. 
-NH-, £fdi-C(R 4, )=£SU Zb fccfci; Zc It 
#*&£LT. -N=£fclS-C(R 4, )=£8L. R 4, li 

*§lll^£fcli#&Kfi&«£$U r 36 \m 

ml. -flSxC(Y-in)T?s$ti^fe^tt, 




N=N— R' 



40 



[0166] 

In General Formula (Y-III ), R 35 displays hydrogen atom, 
cyano group, alkyl group, cycloalkyl group, aralkyl 
group, aryl group, alkyl thio group, aryl thio group, or 
ionic hydrophilic group, Za-N=. -NH-. or -C (R 41 ) displays 
=, Zb and Zc independently ,-N= or -C (R 41 ) display =, R 41 
displays hydrogen atom or the nonmetal substituent, R 36 
displays heterocyclic group. 

However, dye which is displayed with General Formula 
(Y-III ) has ionic hydrophilic group of at least one in 
molecule. 

[0167] 

[Chemical Formula 22] 



[0168] 

-ISS(Y-IV)*. R 37 ti&lf R 3 ' |*& AtfiiLL 
T. 7K*I^^. ->7^I, 7/Mr;U*. v^7Q7 

/i^^tt. 7'j-;u^^-*. *fci*-f^->ttm 
7kt£S£gL. R 8 liTk*)!^. /\py*>|^^. 
T)l*)\,m. 7/U3*v«. 7'J -ML T'J - 

-;U7 £/S. TJ^^-fjj^-jvr 5/g. 

U-f K*. T)\,*)i,1-*m. 7'J-;^^-S. 7 
75/*. 7M -;U7S/£. tKP+v*. Ztz 

i*4*>&m*timmu r 40 



[0168] 

In General Formula (Y-IV ), R 37 and R 39 independently, 
display the hydrogen atom, cyano group, alkyl group, 
cycloalkyl group, aralkyl group, aryl group, alkyl thio 
group, aryl thio group, or ionic hydrophilic group, R 8 
displays hydrogen atom, halogen atom, alkyl group, 
alkoxy group, aryl group, aryloxy group, cyano group, 
acyl amino group, sulfonyl amino group, alkoxy carbonyl 
amino group, ureido group, alkyl thio group, aryl thio 
group, alkoxy carbonyl group, carbamoyl group, 
sulfamoyl group, sulfonyl group, acyl group, alkyl amino 
group, aryl amino group, hydroxyl group, or ionic 
hydrophilic group, the R 40 displays heterocyclic group. 
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[0169] 

iJite— 6SxC(Y-nx (Y-iii)fcj:t/(Y-iv)ck r 31 . 

R 3 \ R» R 3 \ R 3 \ R 39 (*«■ *a£L"C 

v?Q7;u*;ug. 7^u*;u», 7'J-;u 
& 7;u*;u^;*-g. 7'J -;u^^S. ^fcli* 

R 31 . R 32 . R 3 \ R 3S . R 3 \ t$£V R 39 tmtTJl 
»M&<D7;Mr/Uft>!><#$*l& <> 

«ne«Si*fl)«icit» th*p*v>ug, 7;m 

#if27;u*;u*tf>fllici*. y?;k i^/k ? 
^;k -fv^nt/k t-^;k tKo+yif 
;k >l-+->if<k yJy'if/k hU^;u^-p 
tTlU 3-x;u*:/Pt:;k tS&Xf 4-X)i,*7T 

[0170] 

R 3 '. R 3 \ R 3 \ R 35 . R 3 \ fc\fcl/ R 9 A<Stv^Q 

7;i^;u*::ii. m^S5Wr^>^P7;u^ 

JUgfc<fctf&M&0v?P7>U*A>«*><#£ 
fJfev^P7^+;US<!:L'CI*. ft*DK?ftfi< 

5 nm 12 ov->P7;u^yis*< 
fiiev^P7;u^;uS(D«iJlrii. v^p^v 

R 3 '. R 3 \ R 3 \ R 3 \ R 3 \ fcitfR 39 ^"^^ 

i;ssa^77^>uSA^$*i-5o 

BtIfB77^+;i«i:LTIi. ui&M+m* 7 75 
£ 12 a)7v^;iS*< $f £Ll><, 

«HB7^u*ju*0«i::tt. *>v;k fc<fci; 
2-:7i*5 1 ;u!><#£*v5>. 
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However, dye which is displayed with General Formula 
(Y-IV ) has ionic hydrophilic group of at least one in 
molecule. 

[0169] 

Aforementioned General Formula (Y-ll ), (Y-lil ) and in 
(Y-IV ), R 3 '* R 32 * R 33 * R 35 * R 37 * and R 39 independently, 
display hydrogen atom, halogen atom, cyano group* 
alkyl group* cycloalkyl group* aralkyl group* aryl group* 
alkyl thio group* aryl thio group* or ionic hydrophilic 
group. 

alkyl group and unsubstituted alkyl group which possess 
substituent are included in the alkyl group which R 31 * R 32 * 
R 33 * R 35 * R 37 * and Redisplay. 

As aforementioned alkyl group, number of carbon atoms alkyl 
group of 1 to 1 2 isdesirable. 

hydroxyl group* alkoxy group* cyano group* halogen 
atom* and ionic hydrophilic group are included in example 
of theaforementioned substituent. 

methyl* ethyl* butyl* isopropyl* t-butyl* 
hydroxyethyl* methoxyethyl* cyanoethyl* 
trifluoromethyl* 3- sulfo propyl* and 4 -sulfobutyl are 
included in example of theaforementioned alkyl group. 

[0170] 

cycloalkyl group and unsubstituted cycloalkyl group which 
possess substituent are included in the cycloalkyl group which 
R 31 , R 32 * R 33 * R 3 \ R 37 * and R 9 display. 

As aforementioned cycloalkyl group, number of carbon atoms 
cycloalkyl group of 5 to 12 isdesirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

cyclohexyl is included in example of aforementioned 
cycloalkyl group. 

aralkyl group and unsubstituted aralkyl group which possess 
substituent are included in the aralkyl group which R 31 * R 32 * 
R 33 * R 35 * R 37 * and R 39 display. 

As aforementioned aralkyl group, number of carbon atoms 
aralkyl group of 7 to 12 isdesirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

benzyl* and 2 -phenethyl are included in example of 
theaforementioned aralkyl group. 
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[0171] 

R 31 . R 32 . R 33 . R 35 . R 37 . tSJzlfi R^tfmtT 1 ) - 

ME7'J — 7k*<7)0ij|cli. 7x~;k p-h'J^k 
m-(3-X;U^^Pt°;kT5/)37 X -;k4<#^ 

*. 

[0172] 

R\ R 32 . R 33 . R 3 \ R 37 . fccfctf R 39 j6<**7JU 
£fc<fctffcS8S<D7;i^U*;i-gj!><£g-;h&. 

fiMB7;u^-;i/?4-£<Dffli=i£. *Wf-1t1&iL 

R 3 '. R» R 33 . R 35 . R 37 . r» A<$^7'J - 

MB7U -)\s?*&tLxtes mmm+m* 6 

TIM 12 ©7'J -)\^*&t)tytLl\ 
[0173] 

r 3 ', r 32 . r 3 \ r 35 . r» r 39 j^a-r^*:/ 



[0171] 

aryl group and unsubstituted aryl group which possess 
substituent are included in the aryl group which R 3 '. R 32 . 
R 33 . R 35 . R 37 . and R 39 display. 

As aforementioned aryl group, number of carbon atoms aryl 
group of 7 to 12 isdesirable. 

alkyl group, alkoxy group, halogen atom, alkyl amino 
group, and ionic hydrophilic group are included in example 
of theaforementioned substituent. 

phenyl, p- tolyl. p- methoxyphenyl. o-chlorophenyl. and 
m- (3 -sulfo propyl amino ) phenyl are included in example of 
theaforementioned aryl group. 

[0172] 

alkyl thio group and unsubstituted alkyl thio group which 
possess substituent are included in the alkyl thio group which 



R 31 . R 32 . R 33 



R 35 . R 37 . and R 39 display. 



As aforementioned alkyl thio group, number of carbon atoms 
alkyl thio group of 1 to 12 isdesirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

methylthio and ethyl thio are included in example of 
theaforementioned alkyl thio group. 

aryl thio group and unsubstituted aryl thio group which 
possess substituent are included in the aryl thio group which 
R 31 . R 32 . R 33 . R 35 . R 37 . and Redisplay. 

As aforementioned aryl thio group, number of carbon atoms 
aryl thio group of 6 to 12 isdesirable. 

alkyl group, and ionic hydrophilic group are included in 
example of theaforementioned substituent. 

phenylthio group and p- tolyl thio are included in example of 
theaforementioned aryl thio group. 

[0173] 

sulfo group, carboxyl group and quaternary ammonium are 
included in ionic hydrophilic group which R 3 '. R 32 . R 33 . 
R 35 . R 37 . and R 39 display. 

sulfo group and carboxyl group are desirable even among 
them, sulfo group especially is desirable. 

alkali metal ion (Example and sodium ion. potassium ion ) 
and organic cation (Example and tetramethyl guar Ni di O -U 
ion ) is included in example of the counterion to which 
aforementioned carboxyl group and aforementioned sulfo 
group are good even with state of salt, form salt. 



Page 71 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003221534A 



[0174] 

MfE-fl£5t(Y-lV)nk R 38 li*3glS?-. MP? 

7>U*^g. 7U -;u 

S. 7'J -^t*vl> v7^I, 7vJU75/ 
7JU*-;U7S/». 7na*v*/U#-;U 
75/*. ^u-fKS. 7;Mr;u^^-S> 7'J -JU 

£, tji^t^e-OI'*. x;u*-,;u£. 7v;i 

S. 7;U4r;U75>*. 7'J — JU75/S. t KP 
[0I75] 

r 38 k<&*T)\,*)\,mz\t. m&mzGthT 
>\*- **ts*ifmmma7 /us **i 
a. 

7;u*;iS#5?£U>. 

ffifE{S»*0)«ICl*. th'Q*v/U£. 7JU3 

7/M^u£(D#]lci*. x^;u s 
-fv^Ptf;u i-^;ktKn+vif;i< >h+ 
•>if;k ->7yif ji, h'J7^a^;k 3- 
x;b7h^at°;ufcj:i; 4-;ui/*?*;i##**i 

■So 

[0I76] 

R 38 A<gf7 *a+*>*=tt, g&£££-fs 

7JUP*$/»fc«J:i;**SM>7/U3*'>*Jb<£ 
g.\2 0>7)\a *'>£*><» £U*. 

lWE7;UP**>*a)flll=li. >h*v. xh* 
v. -fV7P;K*v. >h*vxh*v. tKP+v 

Xh*vfc«fctf 3-^j;U^+V^P^4rV*<#* 

— ;u&£<j:i;*B&a>7 l j -/u£A<££;h-5„ 

•TE7'J -JIBUTI*. KftflE?ftft< 7 TiS 
12 <D7'J — iUfttfffSU*. 

lKrEB»aa>«icii, 7/u*/u£. 7fla*S/ 
ft. /\py>jg^. 7;Mrii75ys, &£tf<r 
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[0174] 

In aforementioned General Formula (Y-IV ), R 38 displays 
hydrogen atom, halogen atom, alkyl group, alkoxy 
group, aryl group, aryloxy group, cyano group, acyl 
amino group, sulfonyl amino group, alkoxy carbonyl 
amino group, ureido group, alkyl thio group, aryl thio 
group, alkoxy carbonyl group, carbamoyl group, 
sulfamoyl group, sulfonyl group, acyl group, alkyl amino 
group, aryl amino group, hydroxyl group, or the ionic 
hydrophilic group. 

[0175] 

You can list fluorine atom* chlorine atom and bromine atom 
as halogen atom which R 38 displays. 

alkyl group and unsubstituted alkyl group which possess 
substituent are included in the alkyl group which R 38 displays. 

As for aforementioned alkyl group, number of carbon atoms 
alkyl group of I to 12 isdesirable. 

hydroxyl group, alkoxy group, cyano group, halogen 
atom, and ionic hydrophilic group are included in example 
of theaforementioned substituent. 

methyl, ethyl, butyl, isopropyl. t-butyl. 
hydroxyethyl. methoxyethyl. cyanoethyl. 
trifluoromethyl. 3- sulfo propyl and 4 -suifobutyl are 
included in example of alkyl group. 

[0176] 

alkoxy group and unsubstituted alkoxy group which possess 
substituent are included in the alkoxy group which R 38 
displays. 

As aforementioned alkoxy group, number of carbon atoms 
alkoxy group of 1 to 1 2 isdesirable. 

hydroxyl group, and ionic hydrophilic group are included in 
example of theaforementioned substituent. 

methoxy. ethoxy. isopropoxy. methoxy ethoxy. 
hydroxyethoxy and 3 -carboxy propoxy are included in 
example of theaforementioned alkoxy group. 

aryl group and unsubstituted aryl group which possess 
substituent are included in the aryl group which R 38 displays. 

As aforementioned aryl group, number of carbon atoms aryl 
group of 7 to 12 isdesirable. 

alkyl group, alkoxy group, halogen atom, alkyl amino 
group, and ionic hydrophilic group are included in example 
of theaforementioned substituent. 
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p-^h + v7i-Jk o-^DD7i-il/fc<J:(; 
[0177] 

R 38 A<*-fT'J -;u^-*vSicii. fi&g££ 

6 TbM 12 CD 7' J —li,tt*s&tty$Ll\ 

iwlET'J — JUtf-**>S<D0«zte, 7xy+v % p- 
>h**>7x/*vfcJ:Z/ o-yh*v?x/*vj!)< 

B5I57v;U7 SySiLTI*. i*JlJ£Tifc;!)<2 71 
S 12 (D7v;U7 £/*A<#£L^o 

»E72/;i/75y*0)«ictt % 7-trh7Sh\ 

[0178] 

R 38 tfa^XJU*- ;U7 5/»Cli % 

-;i7 5y*A<£**t& 0 
mBxib*-;u75y*tLrtt; gun a? ft 

SfrlB7JH3*v*;i/7t?-;i,75/«i:LTI*. ft 
*B*ft;6< 2 TIM 12 (7)7;U3 *v*;i4?= ;u 
7£y**<»f-U* 0 

S5ie7;u=i+v*;u7t?-;i,75yS©ffillctt % 



phenyl, p- tolyk p- methoxyphenyU o-chlorophenyl and 
m- (3 -sulfo propyl amino ) phenyl are included in example of 
theaforementioned aryl group. 

[0177] 

aryloxy group and unsubstituted aryloxy group which possess 
substituent are included in the aryloxy group which R 38 
displays. 

As aforementioned aryloxy group, number of carbon atoms 
aryloxy group of 6 to 1 2 isdesirable. 

alkoxy group, and ionic hydrophilic group are included in 
example of theaforementioned substituent. 

phenoxy, p- methoxy phenoxy and o-methoxy phenoxy are 
included in example of theaforementioned aryloxy group. 

acyl amino group and unsubstituted acyl amino group which 
possess substituent are included in the acyl amino group 
which R 38 displays. 

As aforementioned acyl amino group, number of carbon 
atoms acyl amino group of 2 to 12 isdesirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

acetamide. propionamide. benzamide and 3 and 5 -di sulfo 
benzamide are included in example of theaforementioned acyl 
amino group. 

[0178] 

sulfonyl amino group and unsubstituted sulfonyl amino group 
which possess substituent are included in the sulfonyl amino 
group which R 38 displays. 

As aforementioned sulfonyl amino group, number of carbon 
atoms sulfonyl amino group of 2 to 12 isdesirable. 

methyl sulfonyl amino, and ethyl sulfonyl amino are 
included in example of theaforementioned sulfonyl amino 
group. 

alkoxy carbonyl amino group and unsubstituted alkoxy 
carbonyl amino group which possess substituent are included 
in the alkoxy carbonyl amino group which R 38 displays. 



As aforementioned alkoxy carbonyl amino group, number of 
carbon atoms alkoxy carbonyl amino group of 2 to 12 
isdesirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

ethoxy carbonyl amino is included in example of 
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frE^l/-rK*0«ri*» 3 -^ju^b-f K. 3,3- 



r 38 A<*-r7;u+;i^**=ttlllft»**r6 
irE7;u+iu^**i:Lrtt, i 

J} 2 12<07JMrJI/?*-&ft<tf$U^. 

lfiJE«£S<D01lcii^*>t4Sl7ktt*A<££ 

ft "So 

«rE7;i/*;u^**o)ffiiictt, tTfortte*. 

[0180] 

R 38 A<gf7'J wmmttt 

ftS I2<7>7M -)l/*J|-*jb<tf*U*. 

r 38 *««-t7;b3*i/*;u*=^*i=tt» mm 

S5E7;ua+v*^i?^;uStLri*, ftjtfli 
|tJE7;ua+>*;ui-:^;u*(D«ijicii. /h* 

[0181] 



2003-8-8 

aforementioned alkoxy carbonyl amino group. 
[0179] 

ureido group and unsubstituted ureido group which possess 
substituent are included in the ureido group which R 38 
displays. 

As aforementioned ureido group, number of carbon atoms 
ureido group of 1 to 12 isdesirable. 

alkyl group and aryi group are included in example of 
theaforementioned substituent. 

3 -methyl ureido* 3, 3- dimethylureido and 3 -phenyl ureido 
are included in example of theaforementioned ureido group. 

alkyl thio group and unsubstituted alkyl thio group which 
possess substituent are included in the alkyl thio group which 
R 38 displays. 

As aforementioned alkyl thio group, number of carbon atoms 
alkyl thio group of 1 to 12 isdesirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

methylthio and ethyl thio are included in example of 
theaforementioned alkyl thio group. 

[0180] 

aryl thio group and unsubstituted aryl thio group which 
possess substituent are included in the aryl thio group which 
R 38 displays. 

As aforementioned aryl thio group, number of carbon atoms 
aryl thio group of 6 to 12 isdesirable. 

alkyl group* ionic hydrophilic group is included in example 
of aforementioned substituent. 

phenylthio and p- tolyl thio group are included in example of 
theaforementioned aryl thio group. 

alkoxy carbonyl group and unsubstituted alkoxy carbonyl 
group which possess substituent are included in the alkoxy 
carbonyl group which R 38 displays. 

As aforementioned alkoxy carbonyl group, number of carbon 
atoms alkoxy carbonyl group of 2 to 12 isdesirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

methoxycarbonyl and ethoxy carbonyl are included in 
example of theaforementioned alkoxy carbonyl group. 

[0181] 
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r 38 t^t-h)\,/^)vmz\t. fi^s^w-r 



•So 

^rt-f ;i^lfe«fetfS?-(2-tKP*2/i*;i,)x;u 

[0182] 

R 38 A<a-rx;U,tx-;uS00ij|c|^ ^l/Tju* 
- JM3 7x - ;ux ;ufx - ^^, 0 

R 38 6<*tT5/;Hllc(± % g&g££-M>7v 
a>7i/;i*A<»£Ll* 0 

[0183] 

R 38 A***r;i^u7 5/aifctt % 

R 38 A<»tT"J ~/U7 

67'J -;i>75/*fc<fc fc»«©7'J -^75 

12 (D7U -;u7s/sa<#£u^ 0 

iiulBS&g(D#]<!:LTI±. /\py>K^ fcj; 



carbamoyl group and unsubstituted carbamoyl group which 
possess substituent are included in the carbamoyl group which 
Redisplays. 

alkyl group is included in example of aforementioned 
substituent. 

methyl carbamoyl group and dimethyl carbamoyl group are 
included in example of theaforementioned carbamoyl group. 

sulfamoyi group and unsubstituted sulfamoyl group which 
possess substituent which R 38 displays are included. 

alkyl group is included in example of aforementioned 
substituent. 

dimethyl sulfamoyl group and di- (2 -hydroxyethyl ) 
sulfamoyl group are included in example of 
theaforementioned sulfamoyl group. 

[0182] 

methane sulfonyl and phenyl sulfonyl are included in example 
of sulfonyl group which R 38 displays. 

acyl group and unsubstituted acyl group which possess 
substituent are included in the acyl group which R 38 displays. 

As aforementioned acyl group, number of carbon atoms acyl 
group of 1 to 12 isdesirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

acetyl and benzoyl are included in example of 
theaforementioned acyl group. 

[0183] 

alkyl amino group and unsubstituted alkyl amino group which 
possess substituent are included in the alkyl amino group 
which R 38 displays. 

As aforementioned alkyl amino group, alkyl amino group of 
number of carbon atoms 1 to 6 is desirable. 

ionic hydrophilic group is included in example of 
aforementioned substituent. 

methylamino and diethyl amino are included in example of 
theaforementioned alkyl amino group. 

aryi amino group and unsubstituted aryl amino group which 
possess substituent are included in the aryl amino group 
which R 38 displays. 

As aforementioned aryl amino group, number of carbon 
atoms aryl amino group of 6 to 12 isdesirable. 

As example of aforementioned substituent, halogen atom, 
and ionic hydrophilic group areincluded. 
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[0184] 

ft. 

[0185] 

MIE-fiS^Y-lII)^. Za (i-N=. -NH-. £*:f± 
-C(R 4, )=£ SU Zb Zc lift- *ffiltLT. 

-N=£fcl*-C(R 4, )=£gL. R 41 

r 41 i>m?}t&mmwL&tLT\t. yyyi, > 
itfisa^scD^^ii. r 31 *><$-r& *cdm& 

[0186] 
lit 23] 






As example of aforementioned aryl amino group, anilino and 
2 -chloro anilino areincluded. 

[0184] 

sulfo group, carboxyl group and quaternary ammonium are 
included in ionic hydrophilic group which R 38 displays. 



sulfo group and carboxyl group are desirable even among 
them, sulfo group especially is desirable. 

alkali metal ion (Example and sodium ion. potassium ion ) 
and organic cation (Example and tetramethyl guar Ni di ^ I\ 
ion ) is included in example of the counterion to which 
aforementioned carboxyl group and aforementioned sulfo 
group are good even with state of salt, form salt. 

[0185] 

In aforementioned General Formula (Y-Hl ), Za -N=* -NH-. 
or -C (R 41 ) displays=, Zb and Zc independently, -N= or -C 
(R 41 ) displays R 41 displays hydrogen atom or nonmetal 
substituent. 

cyano group, cycloalkyl group, aralkyl group, aryl 
group, alkyl thio group, aryl thio group, or ionic 
hydrophilic group is desirable as nonmetal substituent which 
R 41 displays. 

Each of aforementioned substituent each substituent which 
R 31 display sand being synonymous, desirable example is 
similar. 

skeleton example of heterocycle which consists of 25 
-member ring where it isincluded in aforementioned General 
Formula (Y-HI ) is shown on description below. 

[0186] 

[Chemical Formula 23] 



ff NH 



[0187] 



IiffB~fig5C(Y-IlHY-IV)4 , <?). R 31 . R 32 . R 33 . 

r 35 . r 37 . r 38 tjcfei; r 39 tf4*y&m*&mv 

fc&fe*<Dfk B5fE-fi5^(Y-lIHY-IV)43(D. 

r 3, -r 41 mt>iz4*^&m*&mwi&mtL 



[0187] 

Aforementioned General Formula (Y-II ) - dye which is 
displayed with (Y-IV )includes ionic hydrophilic group of at 
least one in molecule. 

Aforementioned General Formula (Y-II ) - other than dye 
where, R 31 . R 32 . R 33 . R 35 . R 37 . R 38 and R 39 in (Y-IV ) are 
ionic hydrophilic group, aforementioned General Formula 
(Y-Ii ) -,R 3, ~R 41 in (Y-IV ) is included furthermore dye which 
possesses ionic hydrophilic group as substituent. 
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-ttSC(Y.I)-e$$*iSfe3R©ftftfli| 
( - » a (Y-U) TfS£*l6fem<DJli*#J 
(Yl-l-Yl-16). -»3*(Y-I]I)T?***l*fe*(D 
JW*«(Y2-1~Y2-20). fc<fct/-»3t(Y-]V)-e* 
£ft6&*tf>mtt#](Y3-l-~Y3-l2). SIC 
Y-101-Y-155 ^ W 

*I4. TE©Jlf*«lC|BS*tt*ti(D-CI*«E 
I*. ZtlZ><Dit£ty\*, ftmW- 2-24191 ^ ft 
m 2001-279145 7f£*o ) 



[0189] 
[fc 24] 



2003-8-8 

This way, because aforementioned dye has ionic hydrophilic 
group in molecule,solubility or dispersibility for aqueous 
medium is satisfactory. 

sulfo group, carboxyl group and quaternary ammonium are 
included in aforementioned ionic hydrophilic group . 

sulfo group and carboxyl group are desirable even among 
them, sulfo group especially is desirable. » 

In addition, aforementioned dye in molecule, may include the 
ionic hydrophilic group of 2 kinds or more, when ionic 
hydrophilic group of 2 kinds or more is included, 
combinationof carboxyl group and sulfo group is desirable. 

alkali metal ion (Example and lithium ion. sodium ion. 
potassium ion etc) and organic cation (Example and 
tetramethyl ammonium ion. tetramethyl guar Ni di OA 
ion. tetramethyl phosphonium ion etc) is included in 
example of the counterion to which aforementioned carboxyl 
group and aforementioned sulfo group are good even with 
state of salt, form salt. 

alkali metal salt is desirable even in counterion. 
[0188] 

Below, embodiment of dye which is displayed with General 
Formula (Y-l ) (embodiment of dye which is displayed with 
General Formula (Y-Il ) (Yl- 1— Yl - 16 ), the embodiment of 
dye which is displayed with General Formula (Y-III ) (Y2- 
1~Y2- 20 ), and the embodiment of dye which is displayed 
with General Formula (Y-JV ) (Y3- 1~Y3- 12 ),furthermore 
Y-101-Y-155 is shown, but dye which is used for the this 
invention is not something which is limited in 
below-mentioned embodiment. These compound, can 
synthesize Japan Unexamined Patent Publication Hei 2- 
24191 number and Japan Unexamined Patent Publication 200 
1-279145 number inreference. ) 

[0189] 

[Chemical Formula 24] 
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C^SC^Na 




Y1 -2 



v ~NH 2 



Y1 -3 



Na0 3 S 




Y1 -4 



SOjNa 




[0190] 

r<b 25i 



[0190] 

[Chemical Formula 25] 
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Y1 -5 

NC 



a 




4h 4 S0 3 Nb 




Y1 -8 



C2H 4 S0 2 NH— 

S0 3 Na 



NHCH 3 / S ° zH * 



[0191] [0191] 

Hb 26] [Chemical Formula 26] 
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Y1 -9 




[0192] [0192] 

[ it 27 ] [Chemical Formula 27] 
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Y1 -1 4 




yi-1 e 



COOK 



[0193] 
lit 28] 



[0193] 

[Chemical Formula 28] 
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Y2-1 




[0I94] [0194] 

[ it 29] [Chemical Formula 29] 
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Y2-4 



Y2-5 



Y2-6 




[0195] [0195] 

lit 30] [Chemical Formula 30] 
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Y2-7 
Y2-8 



Y2-9 



Y2-1 0 





^^NH-fCH^SOaNa 




S N NH 



OOH 



[0196] [0196] 

[<b3l] [Chemical Formula 31] 
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Y2-1 1 



Y2 - 1 2 



COOH 



Y2-1 3 




>J NH 



Y2-1 4 



/ COOH 

(c/h^hsc^-O 

COOH 



SOjK 



[0197] 
Mb 32] 



[0197] 

[Chemical Formula 32] 
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Y2-1 5 Y2-1 6 




[0198] [0198] 

[it 33] [Chemical Formula 33] 
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Y2-2 0 



N NH 



COOH 



SO3K 



[0199] 
lit 34] 



[0199] 

[Chemical Formula 34] 
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[0200] [0200] 

[it 35] [Chemical Formula 35] 
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;ooh 



Y3-7 0 



iS yS 



Na0 3 ! 

Y3-8 0 CH 



SO a Na 



iOOH 



[0201 ] 
lit 36] 



[0201] 

[Chemical Formula 36] 
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Y3-9 NaO,S 




iCOOH 



SOjNa 
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Y3-10 C 2 H 4 OH NVV CI 



a 



iOOH 




Y3-1 2 



NQ CH S 





T 0H 
C^CONI 




CN 
SO3K 



[0202] 
[ft 37] 



[0202] 

[Chemical Formula 37] 
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D 

i\ 


Y-101 


CON(C 2 H 6 ) 2 


Y-102 


CON<C 4 H 9 ) 2 


Y-103 


CON(C 6 H l3 ) 2 


Y-104 


COOC 4 H 9 


Y-T05 


COOC 6 H 13 


Y-106 


COC 4 H e 


Y-107 


CONHC 4 H 9 


Y-108 


CONHC fi H T3 



[0203] [0203] 

[it 38] [Chemical Formula 38] 
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(t)C 4 Ho f~i 






R 


Y-109 




Y-110 


CONHC 4 H9 


Y-111 


CON{C 4 H 9 ) 2 


Y-112 


S0 2 NHC 6 H )3 


Y-113 


S0 2 N(C 4 H9) 2 


Y-114 


NHCOC 6 H 13 


Y-115 


NHSOjCbH,, 


Y-116 


C 4 H B 


Y-117 


OC 8 H l3 


Y-118 


COOC I2 H 25 | 


Y-119 


NHC09HO-(p^-C5Hii(t) 
C 5 Hn(t) 


Y-120 


NHSOz-KQH^C^Has 



[0204] 
Ht39] 



[0204] 

[Chemical Formula 39] 
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(C 4 H 9 ) 2 NO 



Y NH 2 



C0N(C 4 H 9 ) 2 





R 


R' 


Y-121 


CH 3 


H 


Y-f22 


Ph 


H 


Y-123 


OC 2 H 5 


H 


Y-124 


C 4 H 9 (t> 


SCH 3 


Y-125 


C 4 H„(t) 


Ph 


Y-126 j 


C 4 *tft) 


CH 3 


Y-127 


C 4 H»(t) 


SC 8 H| 7 



[0205] 
[it 40] 



(t)C 4 H g N-^ 

V NH * 
R 





R 


Y-128 


CH 2 Ph 


Y-129 


C 4 H 9 


Y-130 


C 8 H I7 


Y-131 


CONH 2 



[0205] 

[Chemical Formula 40] 



[0206] 
Ht4l] 



[0206] 

[Chemical Formula 41] 
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R 


Y-132 


H 


Y-133 


CH 3 


Y-134 


Pb 


Y-135 


SCH 3 



10207] [0207] 

^ k 42 J [Chemical Formula 42] 
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Y-136 



Y-137 



mss 



Y-139 




[0208] [0208] 

[ it 43 ] [Chemical Formula 43] 
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«\ ,CH, 



<C CH 




"K 9 

NHG-CH 2 CH a CO a C 1 4^ 2 g(n) 



?CaH 17 {n) 




[0209] [0 209] 

^ b 44 J [Chemical Formula 44] 
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SQjNHCwHsXn) 



[0212] 
lit 47] 



[0212] 

[Chemical Formula 47] 
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y_ 154 C2H4OH N 

Ni 




COOC 16 H33(n) 



y-155 




PPAH^n) 



[0213] 

ftne-s$^(Y-i). (Y-iix (Y-ni)fcj:i;(Y-iv)-e 

So 

TlBfC mife-^^(Y-II). (Y-W)fccfctf(Y-IV) 



TU-Sf&mi*. v7l/j$#i:LT3£(A-l),(A-2) 
fc<fcl/(A-3)£& *mi\ 1JZf=7-&L#tLX3. 
(B-l). (B-2)fc«|:l/(B-3)£# ^ffl^f-cij-efc 

-So 



[02 13] 

Aforementioned General Formula (Y-I ), (Y-Il ), (Y-II1 ) and 
it can synthesize dye which is displayed with (Y-IV ), with 
coupling reaction of diazo component and the coupler 
component. 

On description below, aforementioned General Formula 
(Y-ll ), (Y-III ) and synthesis example of dye which is 
displayed with (Y-IV ) is shown. 

Below-mentioned synthesis example, as diazo component 
formula (A-l ), (A-2 ) and (A-3 ) eachit uses, formula (B-l ), 
(B-2 ) and it is an example which (B-3 ) each is usedas 
coupler component. 



Ztlbp fe*<7) til&t A max(inDMF)£TfBa yield and the;Ia max (inDMF ) of these dye are shown in 
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[0214] 



ca is] 



EM 




1 (nm) 


Y1-5 


DO 


AAA 1 
tW.0 


Y1-6 


70 




Y 1 / 




461.3 


Y1-B 


82 


458.1 


Y1-9 


64 


462.8 


Y1-10 


69 


449.0 


Y1-13 


72 


455.2 


Y1-15 


73 


456.3 


Y1-16 


69 


465.4 


Y2-2 


68 


443.3 


Y2-3 


82 


4442 ! 


Y2-4 


78 


450.9 


1 Y2-5 


75 


448.9 


Y2-10 


76 


452.7 



[0215] 

xmrnoj^ ioo ss$B<K & *<D5ife8i£ 
o.2 s*gBJii± 20 mmuiHT^t^Dtm 

l=»LT, «l«ffl-f>^afiA« 0.05-0.5 fST'fc 
[0216] 

C CO) 2 fe**f5-r:/*-b«>-cfcoTt.J:<, 

jfl&t;:?;i'-jfla)*&ip)a><f *ii§3 
L, c*i&£«*£*>i**^i:l::J:oT, iifj- 



thebelow-mentioned chart. 

[0214] 

[Table 18] 



[0215] 

In ink 100 mass part of this invention, each colorant it is 
desirable 20 mass part or lessof 0.2 mass part or more to 
contain. 

Regarding to this invention, when it uses ink where 2 kinds or 
more differ as ink of equal hue, ink concentration of other 
kind is 0.05 - 0.5 times vis-a-vis ink concentration of 1 kind, 
it is desirable . 

[0216] 

In order if ink set of this invention should have contained 
meabove-mentioned specific magenta ink and specific 
cyanide ink, even with the ink set which possesses these 2 
colors is good, or, with theaforementioned azo dye image of 
full color to obtain and jointly using other colorant in order to 
arrange color, appropriately.for for example black, for 
cyanide, for magenta and for yellow, It can offer to formation 
of color image respectively it canmanufacture ink of this 
invention for red, green and the blue, combining these with , 
as preferred ink set. 



In this case, when other ink which ink set configuration is 
doneis manufactured combining with ink of this invention 
various dye or pigment can beused as colorant which is used. 

Those below for example can be listed as example of dye 
which itjointly uses to ink for inkjet of this invention and is 
possible. 
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it^Wm^t^7 > ) -;UtL<li^'J JU77 

¥4. T>h^*/>*»*©«|:5ft*y>**» 
*4. 7W v/>§fe¥4l££g*lf «Ct*tT?**. 

[0218] 

7'J- , Jt>^*4. 

i=.;u>^^Sfe». HJ:?x^;U>$>§fe4!4. 

;K>h*V>. 7>b7*/>. 7>h i 5lf' JK>fc 
«itfi5*^-b-i;>jft 

^ 7>^-'5A<7>J:dfc!»$(D*5 i *>T-;fco 
T*ja*U tMv^A. 4 «7^-^A* 

[0219] 

v7>ife¥4i:LTte. «5itf-f>K7-'J>» 

*4r>7->&*4. **v/-;Mim. ^pv7- 
>§fe*4<D£dfc7KV>^>£*4;v7x=;i,/$> 
Jg-14. HJ^x^/u^:,^. +-9->x>^!4 
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[02 17] 

There is a azomethine dye; for example benzilidine dye and a 
mono methine oxazole dye or other methine dye; for example 
naphthoquinone dye. anthraquinone dye or other quinone 
type dye etc which possess open chain type active methylene 
compound,to aryl which possesses phenols. naphthol. 
anilines, pyrazolone, pyridone and open chain type active 
methylene compound as yellow dye, as for example coupling 
component or as -r jp9jpll azo dye; for example coupling 
component it can list the quinophthalone dye. nitro * nitroso 
dye. acridine dye. aery di non dye etc as dye kind other 
than this. 

These dye, portion of Papenfussiella kuromo four doing, 
dissociated are good beingsomething which for first time 
displays yellow, counter cation inthat case is good even with 
cation of inorganic like alkali metal and ammonium and, it is 
good even with cation of organic, like the pyridinium. 
quaternary ammonium salt furthermore it is good even with 
polymer cation which possesses thosein partial structure. 

[0218] 

pyrazolone and carbonium dye. for example 
naphthoquinone, anthraquinone. anthrapyridone or other 
quinone type dye. for example dioxazine dye or other 
condensed polycyclic type dye etc like methine dye; 
diphenylmethane dye. triphenylmethane dye. xanthene dye 
like azomethine dye; for example arylidene dye. styryl dye. 
merocyanine dye. oxazole dye whichpossesses pyrazolo 
triazoles can be listed to aryl which possesses the phenols, 
naphthol. anilines as magenta dye, as for example coupling 
component or as "T jp9 jpl 1 azo dye; for example coupling 
component. 



These dye, portion of Papenfussiella kuromo four doing, 
dissociated are good beingsomething which for first time 
displays magenta, counter cation inthat case is good even with 
cation of inorganic like alkali metal and ammonium and, it is 
good even with cation of organic, like the pyridinium. 
quaternary ammonium salt furthermore it is good even with 
polymer cation which possesses thosein partial structure. 

[0219] 

As cyanide dye, t - jp9 jpl 1 azo dye. indigo * thioindigo 
dye can be listed to aryl which possesses phenols, naphthol. 
anilines as carbonium dye; phthalocyanine dye; anthraquinone 
dye; for example coupling component like polymethine dye; 
diphenylmethane dye. triphenylmethane dye. xanthene dye 
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[0220] 

150 deg C &L±X*fo%1)\ #$L<I* 170 deg C 

:?$-/uigx;*x;MS(0i]*.i*\ v^yu^b 

— K v^T^U^b-K yy^P^^rv^ 
£b— K v-2-x^;u^v;u^b-f, fv 
;U7$b — K t* X(2,4- v-tert-7 5 - ,/UH 
77$b-K fX(l,l-yIf;i/^Dt';i/)7^L/ 
l Jb&XI**7.7t-*b(Z>X3.7 i /U3I(0l]*. 
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like azomethine dye; cyanine dye. oxazole dye. 
merocyanine dye like for example indoaniline dye. 
indophenol dye or. 



These dye, portion of Papenfussiella kuromo four doing, 
dissociated are good beingsomething which for first time 
displays cyanide, counter cation inthat case is good even with 
cation of inorganic like alkali metal and ammonium and, it is 
good even with cation of organic, like the pyridinium. 
quaternary ammonium salt furthermore it is good even with 
polymer cation which possesses thosein partial structure. 

In addition, you use also poly azo dye or other black dye and 
carbon black dispersion it is possible. 

[0220] 

Regarding to this invention, when dye is oil-soluble, it jointly 
uses high boiling point organic solvent it is desirable. 

boiling point of high boiling point organic solvent which is 
used for this invention is 150 deg C or greater, butit is a 
preferably 1 70 deg C or greater. 

As high boiling point organic solvent which is used for this 
invention, phthalic acid esters (for example dibutyi phthalate. 
dioctyl phthalate. dicyclohexyl phthalate* di- 2-ethylhexyl 
phthalate. decyl phthalate. screw (2 and 4 -di- 1- amyl 
phenyl ) isophthalate. screw (1 and 1 -diethyl propyl ) 
phthalate ), esters of phosphoric acid or phospho > (for 
example biphenyl phosphate, triphenyl phosphate, tricresyl 
phosphate. 2- ethylhexyl biphenyl phosphate, dioctyl butyl 
phosphate, tricyclo hexyl phosphate, tri- 2-ethylhexyl 
phosphate, tridodecyl phosphate, di- 2-ethylhexyl phenyl 
phosphate ), benzoic acid ester acid (for example 2- 
ethylhexyl benzoate. 2, 4- dichloro benzoate. dodecyl 
benzoate. 2- ethyl hexyl-p- hydroxy benzoate ), amides (for 
example N, N- diethyl dodecane amide. N, N- diethyl lauryl 
amide ), alcohols or the phenols (isostearyl alcohol, 2 and 4 
-di- 1- amyl phenol etc), aliphatic esters (for example succinic 
acid dibutoxy ethyl, succinic acid di- 2-ethylhexyl. 
tetradecanoic acid 2- hexyl decyl. tributyl citrate* diethyl 
azelate. isostearyl lactate, trioctyl citrate ), aniline 
derivative (N, N- dibutyi -2- butoxy-5-t- octylaniline etc), 
chlorinated paraffin (paraffins of chlorine content 
10%-80% ), trimesic acid esters (for example trimesic acid 
tributyl ), the dodecylbenzene. diisopropyl naphthalene, 
phenols (for example 2, 4- di- 1- amyl phenol. 4- dodecyl 
oxy phenol. 4- dodecyl oxycarbonyl phenol. 4- (4 
-dodecyloxyphenyl sulfonyl ) phenol ), carboxylic acid (for 
example 2- (2 and 4 -di- 1- amyl phenoxy butanoic acid. 2- 
ethoxy octane decanoic acid ), you can list alkyl phosphoric 
acid (for example di- 2 (ethylhexyl ) phosphoric acid. 
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bipheny] phosphoric acid ) etc. In addition boiling point may 
jointly use organic solvent (for example ethylacetate. butyl 
acetate, ethyl propionate, methylethyl ketone, 
cyclohexanone. 2- ethoxyethyl acetate, 
dimethylformamide ) of 30 deg C or greater approximately 
160 deg C or less as auxiliary solvent. With weight ratio you 
can use high boiling point organic solvent at 0 - 2.0 times 
quantity and the preferably 0-1.0 time quantity vis-a-vis 
coupler. With alone using and it is possible to use these high 
boiling point organic solvent with themixed {for example 
tricresyl phosphate and dibutyl phthalate. trioctyl phosphate 
and di (2 -ethylhexyl ) sebacate. dibutyl phthalate and poly 
(N- t-butyl acrylamide )} of several kinds. ) 



[0221] 

Regarding to this invention, as for synthetic method of these 
high boiling point organic solvent of compound example 
and/or other than description above of high boiling point 
organic solvent which is used, 

for example U.S. Patent 2,322,027 number, same No. 

2.533.514 number, same No. 2,772,163 number, same No. 
2,835,579 number, same No. 3,594,171 number,same No. 
3,676,137 number, same No. 3,689,271 number, same No. 
3,700,454 number, same No. 3,748,141 number, same No. 
3,764,336 number,same No. 3,765,897 number, same No. 

3.912.515 number, same No. 3,936,303 number, same No. 
4,004,928 number, same No. 4,080,209 number,same No. 
4,127,413 number, same No. 4, 193,802 number, same No. 
4,207,393 number, same No. 4,220,71 1 number, same No. 
4,239,851 number,same No. 4,278,757 number, same No. 
4,353,979 number, same No. 4,363,873 number and same No. 
4,430,421 number, same No. 4,430,422 number, same No. 
4,464,464 number, same No. 4,483,918 number, same No. 
4,540,657 number, same No. 4,684,606 number,same No. 
4,728,599 number, same No. 4,745,049 number, same No. 
4,935,321 number, same No. 5,013,639 number, European 
Patent 276, 31 9 A number ,same No. 286,253A number, same 
No. 289,820A number, same No. 309, 158 A number, same 
No. 309J59A number, same No. 309, 160 A number,same No. 
509, 31 1 A number, same No. 510,576A number, East 
Germany patent 14 th 7,009 number, same No. 1 57,147 
number, same No. 159,573 number, same No. 225,240A 
number, English Patent No. 2,09 1,1 24 A number and Japan 
Unexamined Patent Publication Showa 48-47335 number, 
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Same 50 - 26530, same 5 1 - 25 1 33, same 5 1 - 26036, same 5 1 
- 2792 1 ,same 5 1 - 27922, same 51-1 49028, same 52 - 468 1 6, 
same 53 - 1 520,same 53 -1521, same 53 - 1 5 1 27, same 53 - 
146622, same 54 - 91325,same 54 - 106228, same 54 - 
1 18246, same 55 - 59464, Same 56 - 64333, same 56 - 81836, 
same 59 - 204041, same 61 -84641, same 62 - 1 18345, same 
62 - 247364, same 63 - 167357, same 63 -214744, same 63 - 
301941, same 64 - 9452, same 64 - 9454, same 64 -68745, 
Japan Unexamined Patent Publication Hei 1- 101543 number, 
same 1 - 102454, same 2 - 792, same 2 - 4239, Same 2 - 
43541, same 4 - 29237, same 4 - 30165, same 4 - 232946, 
samein 4 - 346338 etc it is stated. 

With weight you use above-mentioned high boiling point 
organic solvent, with 0.1-3 times* preferably 0.5-1 times 
vis-a-vis dye. 

[0222] 

With this invention hydrophobic dye and high boiling point 
organic solvent and other additive in case of hydrophobic , 
emulsification doing in aqueous medium, it is used. 

Case of emulsification, from viewpoint of emulsifiability 
when depending, ituses low boiling point organic solvent, it is 
possible . 

As low boiling point organic solvent, it is a organic solvent 
below boiling point approximately 30 deg C or greater* 1 50 
deg C with ambient pressure. 

for example esters (for example ethyl acetate* butyl acetate* 
ethyl propionate* ;be -ethoxyethyl acetate* methyl cellosolve 
acetate ), alcohols (for example isopropyl alcohol* n- butyl 
alcohol* sec-butyl alcohol ), ketones (for example methyl 
isobutyl ketone* methylethyl ketone* cyclohexanone ), 
amides (for example dimethylformamide* N- methyl 
pyrrolidone ), it can use the ethers (for example 
tetrahydrofuran* dioxane ) etc desirably, but it is not 
something which is limited inthis. 



[0223] 

high boiling point organic solvent and when depending, oil 
phase which melted dye in the mixed solvent of low boiling 
point organic solvent, it disperses emulsification, in aqueous 
phase whichdesignates water as main component, it is done in 
order to make thevery little oil drop of oil phase. 

In this case, to any or both of aqueous phase* oil phase, 
boundary surfactant* humectant* dye stabilizer* 
emulsification stability medicine which it mentions later, 
according to need adds antiseptic* antifungal agent or other 
additive ispossible . 
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method which adds oil phase in aqueous phase as 
emulsification method is general,but aqueous phase is dripped 
in oil phase, it uses also so-called phase transfer 
emulsification method desirably, it is possible . 

[0224] 

When emulsification of this invention doing, various 
boundary surfactant can beused. 

for example aliphatic acid salt, alky 1 sulfuric acid ester salt, 
alkylbenzene sulfonate, alkyl naphthalene sulfonate, dialkyl 
sulfonic succinic acid salt, alkyl phosphoric acid ester salt 
naphthalene sulfonic acid formalin condensate, 
polyoxyethylene alkyl sulfuric acid ester salt or other anionic 
surfactant and polyoxyethylene alkyl ether, polyoxyethylene 
alkyl allyl ether, polyoxyethylene fatty acid ester, sorbitan 
fatty acid ester, polyoxyethylene sorbitan fatty acid ester, 
polyoxyethylene alkyl amine, glycerin fatty acid ester, 
oxyethylene group oxypropylene block copolymer or other 
nonionic surfactant are desirable. 



In addition, also SU RF YNOLS (Air Products s&Chemical s 
corporation) which is a acetylene polyoxyethylene oxide 
boundary surfactant is desirably used. 

In addition, also amphoteric surfactant etc of amine oxide 
type like N, N- dimethyl-N- alkyl amine oxide is desirable. 

Furthermore, you use also those which you list Japan 
Unexamined Patent Publication Showa 59-157,636 number 
(37) -(38) page. Research Disclosure No.3081 19 (1989), 
Japan Patent Application 200 1- 1 1821 number, same 2,001 - 
1 1 822, same 20,001 -80690, same as boundary surfactant 
which is stated in 2,001 - 80659 itis possible . 

[0225] 

In addition, with objective which assures 
stabilizationimmediately after emulsifying, jointly using with 
above-mentionedboundary surfactant, it is possible also to add 
water soluble polymer. 

As water soluble polymer, it can use polyvinyl alcohol, 
polyvinyl pyrrolidone. polyethylene oxide, polyacrylic 
acid, polyacrylamide and these copolymer desirably. 

In addition also it is desirable to use polysaccharide, casein, 
gelatin or other natural water soluble polymer. 

Furthermore for being stabilized dye dispersion it jointly uses 
also the poly vinyl and polyurethane. polyester. 
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polyamide* polyurea* polycarbonate etc which are acquired 
by polymerization of acrylic acid ester, methacrylic acid ester 
and vinyl esters* acrylamides* methacry lam ides* olefins* 
styrene* vinyl ethers* acrylonitrile which are not melted 
substantially in aqueous medium it is possible . 



These polymer contain -SO 2 "* -COO", it is desirable . 

When polymer which these do not melt substantially in 
aqueous medium isjointly used, 20 mass % or less of high 
boiling point organic solvent it is used, it is desirable, it is 
used with 1 0 mass % or less, it is more desirable . 

[0226] 

Dispersing hydrophobic dye due to emulsification , when it 
makes aqueous ink, thefact that especially it is important is 
particle size Kong jp?— roll. 

Case where image was formed with inkjet , to raise color 
purity and concentration, it is necessary to make average 
particle size small. 

It is a preferably 5 nm or greater 1 00 nm or less at volume 
average particle size. 

In addition, role whose also existence of coarse particle is 
very largeto printing performance is shown, it became clear. 

Namely, coarse particle plugs nozzle of head, until or it is 
notplugged, no discharge of ink and kink of discharge are 
causedsoiling is formed due to , serious effect is produced on 
printing performance, understood . 

In order to prevent this, when making ink, particle of 5;mu m 
or greater it is important in ink 1 ;mu I to hold down particle 
oflO or less* 1 ;mu m or greater to 1000 or less. 

centrifugal separation method* precision filtration method 
etc of public knowledge is used as method which removes 
these coarse particle, it is possible . 

It is good doing these separation means immediately after 
emulsification and, afteradding humectant and boundary 
surfactant or other various additives to emulsion, 
immediatelybefore being filled in ink cartridge even, it is 
good. 

average particle size is made small, mechanical emulsifier is 
used as effective means which at thesame time loses coarse 
particle, it is possible . 

[0227] 

As emulsifier, equipment of public knowledge such as simple 
stirrer and impeller agitation system* inline agitation 
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[0229] 

y-;k ?n/<y— ;k -f v^p/V— ;k 



system, colloid mill or other mill system, ultrasound 
system is used, it is possible , but use of the high pressure 
homogenizer especially is desirable ones. 

As for high pressure homogenizer, detailed mechanism is 
stated in U.S. Patent-4533254 number and the Japan 
Unexamined Patent Publication Hei 6-47264 number etc, but 
Gaulin homogenizer (A.P.V GAULIN INC. ), Microti uidizer 
(MIC ROFLU1 DEX INC. ), there is a al T. my the— (KK 
Sugino machine ) etc as commercial equipment. 

In addition, being recent years, it seems that is stated in U.S. 
Patent-5720551 number, high pressure homogenizer which 
has mechanism which making fine particles is doneespecially 
is effective to emulsification of this invention inside ultrahigh 
pressure jet stream. 

It can increase DeBEE2000 (BEE international LTD. ) as 
example of emulsifier which uses this ultrahigh pressure jet 
stream. 

[0228] 

When emulsifying with high pressure emulsification device, 
pressure with 500 bar ormore, above preferably 600 bar, 
furthermore is above preferably 1 800 bar. 

After emulsifying with for example agitation emulsifier, fact 
that the emulsifier of 2 kinds or more is jointly used with or 
other method which passes through high pressure 
homogenizer is especially preferred method. 

In addition, with these emulsifier of one time emulsification 
after doing, afteradding humectant and boundary surfactant or 
other additive, ink while being filled,also method which for 
second time passes high pressure homogenizer is preferred 
method in cartridge. 

When low boiling point organic solvent is included in 
addition to high boiling point organic solvent, stability of the 
emulsion and removing low boiling solvent from viewpoint 
on safety and hygiene aredesirable. 

method which removes low boiling solvent uses various 
known method according to the types of solvent, it is 
possible . 

Namely, it is a evaporation method, vacuum evaporation 
method, ultrafiltration method etc. 

removal process of this low boiling point organic solvent 
immediately after emulsifying, doing asrapidly as possible is 
desirable. 

[0229] 

Regarding to this invention, alcohol (Example and methanol, 
ethanol. propanol. isopropanol. butanol. isobutanol. 
s-butanol. t-butanol. pentanol. hexanol. cyclohexanol. 
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benzyl alcohol ), polyhydric alcohol (Example, 
ethyleneglycol, diethylene glycol, triethylene glycol and 
polyethylene glycol propylene glycol, dipropylene glycol, 
polypropylene glycok butylene glycok hexanediok 
pentanediok glycerine, hexanetriok thiodiglycol ), glycol 
derivative (Example, ethylene glycol monomethyl ether, 
ethyleneglycol monoethyl ether, ethyleneglycol mono butyl 
ether, diethylene glycol monomethyl ether, diethylene 
glycol mono butyl ether, propylene glycol monomethyl 
ether, propylene glycol mono butyl ether, dipropylene 
glycol monomethyl ether, triethylene glycol monomethyl 
ether, ethyleneglycol diacetate. ethylene glycol 
monomethyl ether acetate, triethylene glycol mono 
methylether,triethylene glycol monoethyl ether, 
ethyleneglycol mono phenyl ether ), the amine (Example, 
ethanolamine, diethanolamine. triethanolamine. N- 
methyl diethanolamine. N- ethyl diethanolamine. 
morpholine. N- ethyl morpholine. ethylenediamine >, 
diethylenetriamine. triethylene tetramine. polyethylene 
imine. tetramethyl propylene diamine ) and other polar 
solvent (Example and formamide. N, N- 
dimethylformamide. N, N- dimethylacetamide. dimethyl 
sulfoxide, sulfolane. 2- pyrrolidone. N- methyl -2- 
pyrrolidone. N- vinyl -2- pyrrolidone. 2- oxazolidone. I, 
3- dimethyl -2- imidazolidinone. acetonitrile. acetone ) are 
included in example of the water soluble organic solvent 
which it uses and is possible . 



Furthermore aforementioned water-miscible organic solvent 
may jointly use two kinds or more. 

[0230] 

When colored microparticle dispersed liquid which is 
acquired with this invention ituses, as inkjet recording ink 
permeation promotion medicine, ultraviolet absorber, 
antioxidant, viscosity adjusting medicine and the surface 
tension regulator. dispersanU dispersion stabilizer, 
antifungal agent, rust inhibitor. pH adjustment medicine in 
order to permeate well drying prevention medicine in orderto 
prevent clogging with dry virtue with injection port of ink, the 
ink due to paper , selecting foam inhibitor, chelator or other 
additive appropriately, suitable amount you can use. 

[023 1] 

water soluble organic solvent where vapor pressure is lower 
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a-;k 2->fiUi,3^P/^vt-ik 1,2,6- 
^^r+^>h»j >j-— ;k 7-b^i/>yj3— ;H£# 

* *i££ffi7 -;u^I. X^b>^'J H-rJU* 
yy^U(Xl*x^;u)x-^k vifU^M 
3-j«/>^iU(Xttx^^)x— r;k MJx 
^U^Ja— ;u^yx^;u(Xtt^JU)x— r 
)l>m<»$ffi7 )te —Mh <S&7 )l>* ;i/X r 
;U1. 2-t°P'JK>.N-^;i/-2-t°PUKx 1,3- 
v y )\,-2-4*? s J % ) v y >. n-x^ ;u*U 

>7*3— jk vx^y— ;u7 5>3S©£f fifcfl: 

Zlibro^^'Jt'JX vx^u>?'J=i-;u^ 
<D£<ffi7;u=i-n#<fc y»*LL^ 0 

L2flKl±»fflLTtat^o 
[0232] 

**WlcttfflSti4*a«itfflfcLri4x5ry 
-Jk -fV^P/V-ik -J9J-)W v(h«J)x 
^l/>{f«ja— ;u*/^^x— rJk 1,2-^* 

ctibi4^>^^i^ io-3o m.m%^MtM% 

[0233] 

58-185677 ^'itfSL H] 61-190537 UN 
¥ 2-782 -^ffi. P 5-197075 PI 

9- 34057 ^^**I^E***lfc / <> 1 -/h , J 7!/- 
;U&<t£®k ftlBBB 46-2784 ^$8. »§H¥ 
5-194483 *Sft»* 3214463 

48-30492 J}4ML H 56-21141 ^fc«L ft&I^F 

10- 88106 ^«*lrE«*tlfceKlt*ft^ 



than water as drying prevention medicine which is used for 
this invention is desirable. 

lower alkyl ethers. 2- pyrrolidone. N- methyl -2- 
pyrrolidone. 1 , 3- dimethyl -2- imidazolidinone. N- ethyl 
morpholine or other heterocycle of polyhydric alcohol 
ethyleneglycol mono methyl (Or ethyl ) ether, diethylene 
glycol mono methyl (Or ethyl ) ether, triethylene glycol 
mono ethyl (Or butyl ) ether or other polyhydric alcohol 
which is represented in ethyleneglycol. propylene glycol, 
diethylene glycol, polyethylene glycol, thiodiglycol. dithio 
G glycol and2 -methyl- 1, 3- propanediol. 1,2,6-hexanetriol. 
acetylene glycol derivative, glycerine, trimethylolpropane 
etc as concrete example, you can list sulfolane. dimethyl 
sulfoxide. 3- sulfolene or other sulfur containing 
compound, diacetone alcohol, diethanolamine or other 
polyfunctional compound, urea derivative. 



glycerine, diethylene glycol or other polyhydric alcohol 
among these is more desirable. 

In addition it is good using above-mentioned drying 
prevention medicine with alone and 2 kinds or more it is good 
jointly using. 

These drying prevention medicines 10-50 mass% contain in 
ink aredesirable. 

[0232] 

ethanol. isopropanol. butanol. di (tri ) ethyleneglycol 
mono butyl ether. 1, 2- hexanediol or other alcohols and 
sodium lauryl sulfate, sodium oleate and nonionic surfactant 
etc can be used as the permeation promotion medicine which 
is used for this invention. 

If these 10-30 weight% contain in ink, there is a satisfactory 
effect,it is desirable to use in range of addition quantity which 
does not cause the oozing, paper coming out (Printing slew ) 
of printing. 

[0233] 

cinnamic acid compound. Japan Unexamined Patent 
Publication Hei 4- 298503 disclosure, same 8 - 53427 
disclosure, same 8 - 239368 disclosure, which arestated in 
benzophenone type compound. Japan Examined Patent 
Publication Sho 48-30492 disclosure, same 56-21141 
disclosure. Japan Unexamined Patent Publication Hei 
10-88106 disclosure etc which are stated in the benzotriazole 
type compound. Japan Unexamined Patent Publication 
Showa 46-2784 disclosure. Japan Unexamined Patent 
Publication Hei 5-194483 disclosure. U.S. Patent 3214463 
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No.24239 ^lrfett$ti/r<b^^^X^;U/<> 



[0234] 

?p^>H. 7;u3*v7-'J>a. Sid 

No.17643 0) VII (7) ! fcl^L J IS. @ No. 15 162. 
[5jNo.18716(D650 HS^ 0 No.36544 (D 527 
H. H No.307105 <D 872 M. S No.15162 

62-21 5272 127M-137 MlCfBK^tlfc 

[0235] 

IfWXfik l f 2-'<>X-fV^7 % -/ l J>-3-* 
Ctl^tt-O^*!- 0.02-5.00 aft%ffifflf SO 

ffi. CtlbOl*$IBICOl>Tlir|5&gKSiS$^j 
(B*R6*K;ft¥#»MII«ll*ll)«ce 



number etc which is stated in Japan Unexamined Patent 
Publication Showa 58-185677 disclosure, same 61 - 190537 
disclosure. Japan Unexamined Patent Publication Hei 2- 782 
disclosure, same 5 - 1 97075 disclosure, same 9 - 34057 
disclosure etc storage property of image as ultraviolet 
absorber which is used in order to improve with this invention 
same 10- 182621 compound and stilbene system which are 
stated in triazine type compound. Research Disclosure 
No.24239 numberwhich is stated in disclosure. Japanese 
Publication of International Patent Application 8-501291 
disclosure etc, absorbing ultraviolet light which isrepresented 
in benzoxazole compound, you can use also compound, 
so-called fluorescent whitener which givesout fluorescence. 

[0234] 

fade prevention medicine of various organic type and metal 
complex type can be used inorder to improve with storage 
property of image as acidification-preventing agent that can 
be used with the this invention. 

There are hydroquinone, alkoxy phenols, di alkoxy 
phenols, phenols, anilines, amines, indane, chroman 
and alkoxy anilines, heterocycle etc as fade prevention 
medicine of organic, there is a nickel complex, zinc 
complex etc as metal complex. 

More concretely I or J section of VII of the Research 
Disclosure No. 17643, General Formula of representative 
compound which is stated in 127 page- 137 page of the 
compound and Japan Unexamined Patent Publication Showa 
6 2- 215272 disclosure which in patent which quotation is 
done arestated and compound which is included in compound 
example can be used for872 page, same No. 1 5 1 62 of 527 
page, same No.307 1 05 of 650 page left column, same 
No.36544 of same No.15162. same No. 187 16. 

[0235] 

You can list sodium dehydroacetate. sodium benzoate. 
sodium pyridine thione -1- oxide, p- hydroxy benzoic acid 
ethyl ester. 1, 2- benzisothiazoline-3- on and its salt etc as 
antifungal agent which is used for this invention. 

These 0.02 - 5.00 weight% using are desirable in ink. 

Furthermore it is stated in "mold repellancy arttimildew 
dictionary " (Japan mold repellancy antimildew association 
dictionary compilation committee compilation) etc these 
concerning details. 

You can list to for example bisulfite, sodium thiosulfate. 
thioglycolic acid ammonium, diisopropyl ammonium 
nitrite. 4 nitric acid pentaerythritol. dicyclo ammonium 
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nitrite, benzotriazole etc which creaks as also, rust inhibitor. 
These 0.02 - 5.00 mass% in ink using are desirable. 



[0236] 

As for pH adjustment medicine being used for this invention, 
it can use forideal in pH adjustment, dispersion stability 
grant or other point, in order to become pH 4.5-10.0, itis 
desirable to add, in order to become pH 6-10.0, it is 
moredesirable to add. 

As those of acidic as pH adjustment medicine, as those of 
basic the organic acid, inorganic acid etc you can list 
organic base, inorganic alkali etc. 

You can list triethanol amine, diethanolamine. N- methyl 
diethanolamine. dimethyl ethanolamine etc as 
aforementioned organic base. 

As aforementioned inorganic alkali, hydroxide of alkali metal 
(for example sodium hydroxide, lithium hydroxide, 
potassium hydroxide etc), carbonate (for example sodium 
carbonate, sodium hydrogen carbonate etc),you can list 
ammonia etc. 

In addition, you can list acetic acid, propanoic acid, 
trifluoroacetic acid, alkyl sulfonic acid etc as 
aforementioned organic acid. 

As aforementioned inorganic acid, you can list hydrochloric 
acid, sulfuric acid, phosphoric acid etc. 

[0237] 

You can list nonion. cation or anionic surfactant as surface 
tension regulator which is used for the this invention. 

aliphatic acid salt, alkyl sulfuric acid ester salt, 
alkylbenzene sulfonate, alkyl naphthalene sulfonate, dialkyl 
sulfonic succinic acid salt and the alkyl phosphoric acid ester 
salt, naphthalene sulfonic acid formalin condensate, 
polyoxyethylene alkyl sulfuric acid ester salt etc are listed as 
for example anionic surfactant it is possible , it can list 
polyoxyethylene alkyl ether, polyoxyethylene alkyl allyl 
ether, polyoxyethylene fatty acid ester, sorbitan fatty acid 
ester, polyoxyethylene sorbitan fatty acid ester, 
polyoxyethylene alkyl amine, glycerin fatty acid ester, 
oxyethylene group oxypropylene block copolymer etc as 
nonionic surfactant. 
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Also SU RF YNOLS (Air Products s&Chemical s 
corporation) which is a acetylene polyoxyethylene oxide 
boundary surfactant isdesirably used. 

In addition, also amphoteric surfactant etc of amine oxide 
type like N, N- dimethyl-N- alkyl amine oxide is desirable. 

Furthermore, you use also those which you list Japan 
Unexamined Patent Publication Showa 59-157,636 number 
(37) -as boundary surfactant which is stated in (38) page* 
Research Disclosure No.3081 19 ( 1989) it ispossible . 

[0238] 

As for surface tension of ink of this invention using these, or 
withoutusing, 20 - 60 mN/m a* s are desirable. 

Furthermore 25 - 45 mN/m are desirable. 

viscosity of ink of this invention 30 mPa*s or less is desirable. 

Furthermore adjusts 20 mPa*s or less is more desirable. 

[0239] 

Furthermore regarding to this invention, it is possible also to 
use the polymer fine particle dispersion. 

It is stated in Japan Patent Application 200 1- 63780 number 
these concerning details. 

As dispersant* dispersion stabilizer also fluorine type* 
silicone compound and are represented }l h chelator etc 
according to need can use for EDTA with this invention as 
various boundary surfactant* foam inhibitor of 
above-mentioned cation* anion* nonionic type. 

[0240] 

As for ink of this invention as for restriction it is not in the 
recording method of inkjet, making use of system for example 
electrostatically induced attraction of public knowledge ink 
the drop-on-demand type which utilizes vibration pressure of 
electric charge control system* piezo element which 
discharges (pressure pulse type ), the electric signal into audio 
beam it changes to ink irradiates ink heating audio inkjet 
type* and ink which discharge making use of pressureof 
radiation, it forms gas bubble, It is used for thermal inkjet 
(bubble jet (registered trademark )) system etc which utilizes 
pressure whichit occurs. 

ink where concentration which is named photo ink is low 
system* which large number injection with small volume 
system which uses ink of system and colorless and transparent 
which improve image quality is done making use of ink of 
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plural where concentration differs substantially in thesame 
hue is included in ink jet recording . 

[0241] 

Those of public knowledge can be used concerning inkjet 
recording method, ink cartridge which can be usedfor ideal 
in this invention. 

Concretely, it is stated in Japan Unexamined Patent 
Publication 2000-198958 disclosure etc. 

[0242] 

As for ink set and ink cartridge of this invention recording 
material* namely general/universal paper passing, resin 
coated paper, for example Japan Unexamined Patent 
Publication Hei 8-169172 disclosure, same 8 - 27693 
disclosure, same 2 - 276670 disclosure, same 7 - 276789 
disclosure. same9 - 323475 disclosure, same 62 - 238783 
disclosure, same 10 - 153989 disclosure, same 10- 217473 
disclosure, same 10 - 235995 disclosure, same 10 - 337947 
disclosure, same 10 -217597 disclosure, of public 
knowledge same 10 - 337947 You can use also inkjet 
specialty paper, film, electrophotograph which is stated in 
disclosure etc in orderto form image in paper, cloth, 
glass, metal, ceramic etc. 

[0243] 

Below you explain concerning recording paper and recording 
film which are used inorder to do inkjet printing making use 
of ink of this invention. 

recording paper and recording film those etc where support 
which can be put the LBKP. NBKPor other chemical pulp. 
GP. PGW. RMPa. TMP. CTMP. CMP. CGPor other 
mechanical pulp. DIP or other old paper pulp etc consists of, 
mixes pigment, binder, size agent, fixing agent, cation 
agent, paper strong agent or other additive of according to 
need conventional public knowledge, is produced with 
foudrinier paper machine, cylindrical screen paper machine 
or other various equipment are usable. 

It is good to other than these support with whichever of 
synthetic paper, plastic film seats, thickness 10-250 ;mu m. 
weight of support 10-250 g/m 2 is desirable. 

That way it is possible to support , to provide ink-receiving 
layer and the back coat layer and, after providing size press 
and anchor coating with such as starch, polyvinyl alcohol,it 
is possible to provide ink-receiving layer and back coat layer. 

Furthermore it is possible to support , to do planarization with 
the machine calendering. TGcalendering. software 
calendering or other calendering equipment . 
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®¥4<tLTIi. aft«i»*<J:C SfeH&irLT 
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*e^>h. 7*u juse^i/K K«wiig % 

[0245] 

Tii. #«je=.;u7^=i— /k v5-/-;H£t±* 0 
ye— ib7*3— ;k x^^x a^Mbx^ 
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*%mzn^T\*. cti^ro^rt^icTKue 
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With (his invention it can use paper and plastic film which 
laminate the both surfaces with polyolefin (Example, 
polyethylene, polystyrene, polyethylene terephthalate. 
polybutene and those copolymer ) as support, more desirably. 

In polyolefin, white pigment (Example and titanium dioxide, 
zinc oxide ) or color sense attaching dye or pigment (Example 
and cobalt blue, ultramarine blue, neodymium oxide ) 
isadded is desirable. 

[0244] 

pigment and aqueous binder are contained in ink receiving 
layer which is providedon support. 

As pigment, white pigment is good, calcium carbonate, 
kaolin, talc. clay, silicon algae earth, can list synthetic 
amorphous silica, silicon acid aluminum, silicon acid 
magnesium, silicon acid calcium, aluminum hydroxide, 
alumina, lithopone. zeolite, barium sulfate, calcium 
sulfate, titanium dioxide, zinc sulfide, zinc carbonate or 
other inorganic white pigment and styrenic pigment, acrylic 
pigment, urea resin, melamine resin or other organic 
pigment etc as white pigment. 

porous inorganic pigment is good as white pigment which is 
contained in the ink-receiving layer, synthetic amorphous 
silica etc whose especially pore area is large is ideal. 

synthetic amorphous silica in each case of hydrated silicic 
acid which is acquired with anhydrous silicic acid and wet 
type production method which are acquired with dry type 
production method is usable, but usesespecially hydrated 
silicic acid is desirable. 

These pigment are good jointly using 2 kinds or more. 
[0245] 

polyvinyl alcohol, silanol modified polyvinyl alcohol, 
starch, cationic starch, casein, gelatin, carboxymethyl 
cellulose, you can list hydroxyethyl cellulose, polyvinyl 
pyrrolidone. polyalkylene oxide and polyalkylene oxide 
derivative or other water soluble polymer, styrene butadiene 
latex, acrylic emulsion or other water dispersable polymer 
etc as aqueous binder which is contained in ink-receiving 
layer. 



one or two kinds or more jointly using, you can use these 
aqueous binder. 

Regarding to this invention, even among these it is ideal in 
point of peel resistance of adhesiveness, ink-receiving layer 
especially polyvinyl alcohol, silanol modified polyvinyl 
alcohol for pigment. 
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[0246] 

mordant dye, waterproofing agent, light resistance 
improvement medicine, boundary to contain surfactant film 
hardener other additive it ispossibie ink-receiving layer, to 
other than pigment and aqueous binder. 

mordant dye which is added in ink-receiving layer is done 
immobilization, it isdesirable . 

For that, it can use polymer mordant dye desirably. 



Concerning polymer mordant dye, Japan Unexamined Patent 
Publication Showa 48-28325 number, same 54 - 74430, same 
54 -124726, same 55 - 22766, same 55 - 142339, same 60 - 
23850, same 60 -23851, same 60 - 23852, same 60 - 23853, 
same 60 - 57836, same 60 -60643, same 60 - 1 18834, same 60 
- 122940,- same 60 - 122941, same 60 -122942, Same 60 - 
235 1 34, each disclosure. U.S. Patent 2484430 number of 
Japan Unexamined Patent Publication Hei 1- 161236 number, 
same thereis statement of 2548564 and same of 3,148,061, 
same of 3309690, sameof 41 15124, same of 4124386, same 
of 4193800, same of 4273853, same ineach specification of 
4282305, same 4450224. 

image-receiving material which contains polymer mordant 
dye which is stated in 212 - 215 page of Japan Unexamined 
Patent Publication Hei 1- 161236 disclosure especially is 
desirable. 

When polymer mordant dye which is stated in same 
disclosure is used, image of image quality which is superior is 
acquired, at same time light resistance of image is improved. 

[0247] 

As for waterproofing agent, being effective to making water 
resistant of image, theespecially cation resin is desirable as 
these waterproofing agent. 

As this kind of cation resin, you can list polyamide polyamine 
epichlorohydrin. polyethylene imine> polyamine sulfone. 
dimethyl diallyl ammonium chloride polymer, cation 
polyacrylamide. colloidal silica etc, especially polyamide 
polyamine epichlorohydrin is ideal in these cation resin. 



As for content of these cation resin, 1-15 mass% are 
desirable vis-a-vis total solid component of ink-receiving 
layer, they are especially 3-10 mass%, aredesirable . 

[0248] 

As light resistance improvement medicine, zinc sulfate, zinc 
oxide, hindered amine type antioxidant, you can list 
benzophenone type and ultraviolet absorber etc of 
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benzotriazole type. 

Especially zinc sulfate is ideal among these. 

Boundary surfactant functions as coating aid release 
improvement medicine, lubrication medicineor antistatic 
agent. 

Concerning boundary surfactant, Japan Unexamined Patent 
Publication Showa 6 2- 173463 number, same there 
isstatement in each disclosure 62 - 183457. 

In place of boundary surfactant making use of organofluorine 
compound it is good. 

organofluorine compound is hydrophobicity, it is desirable . 

fluorine-based surfactant oil fluorine type compound 
(Example and fluorine oil ) and solid state fluorine compound 
resin (Example and tetrafluoroethylene resin ) is included in 
example of organofluorine compound. 

Concerning organofluorine compound, Japan Examined 
Patent Publication Sho 57-9053 number (8 th-17 columns), 
Japan Unexamined Patent Publication Showa 6 1- 20994 
number, samethere is statement in each disclosure 62 - 
135826. 

material etc which is stated in 222 page of Japan Unexamined 
Patent Publication Hei 1-161236 disclosure as film hardener 
is used, it is possible . 

You can list pigment dispersing agent thickener, foam 
inhibitor, dye, fluorescent whitener, antiseptic, pH 
adjustment medicine and matte agent, film hardener etc as 
additive whichis added to other ink-receiving layer. 

Furthermore, ink-receiving layer with 1 layer and is good with 
2 layers. 

[0249] 

It is possible also in recording paper , and recording film 
white pigment, itcan list to this layer to provide back coat 
layer, aqueous binder, other component asaddition possible 
component. 

You can list for example light calcium carbonate, heavy 
calcium carbonate, kaolin, talc, calcium sulfate, barium 
sulfate, titanium dioxide, zinc oxide, zinc sulfide, zinc 
carbonate, satin white, silicon acid aluminum, 
diatomaceous earth, silicon acid calcium, silicon acid 
magnesium, synthetic amorphous silica, colloidal silica, 
colloidal alumina, coagulated boehmite, aluminum 
hydroxide, alumina, lithopone, zeolite, hydrated 
halloysite, magnesium carbonate, magnesium hydroxide or 
other white inorganic pigment, styrenic plastic pigment, 
acrylic plastic pigment, polyethylene, microcapsule, urea 
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/ \*^=i -+ lie $ ti4*1±/ W -tL 
;k v^ — ;u^1±/H'Jt*-;uT;u=3— ;k =ris 

-So 

/\^3^1ir#5£*i£*(Dtt0J&#<!:LT 
[0251] 

it. 8E*l»Jiu K©Ui;il*i|fi±©J:a«Bmi 
^'J7-7f'^xi:o^tlj:, ft P BS 

62-245258 ^ 62-136648 H 62-110066 

*ta>£4*«KE«jM&*. 

**7Xe»a«A«ftlM40 deg C WT<WJ7 
[0252] 

l>T±BE»«XI*E*7-fJU»lc»J***ifc 
Hftfi* 5*tttf»C *«lc«*ifc-f >?E 

[0253] 

[Jtlkfl] 

l=iMB-r«#. **WI*c*U=l8S**iftt© 

[0254] 
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resin, melamine resin or other organic pigment etcas white 
pigment which is contained in back coat layer. 

[0250] 

You can list styrene/maleate copolymer, sty rene/acry late 
copolymer, polyvinyl alcohol* silanol modified polyvinyl 
alcohol, starch, cationic starch, casein, gelatin, 
carboxymethyl cellulose and hydroxyethyl cellulose, 
polyvinyl pyrrol idone or other water soluble polymer, 
styrene butadiene latex, acrylic emulsion or other water 
dispersable polymer etc as aqueous binder whichis contained 
in back coat layer. 



You can list foam inhibitor, foam suppressant, dye. 
fluorescent whitener. antiseptic, waterproofing agent etc as 
other component which are contained in back coat layer. 

[0251] 

It is possible to add polymer latex to inkjet recording paper 
and constituent layer (backing layer is included. ) of recording 
film. 

polymer latex is used with objective of film property 
improvement like crack prevention of dimension stabilization 
and curl prevention, deposition prevention, film. 

Concerning polymer latex, Japan Unexamined Patent 
Publication Showa 6 2- 245258 number, same 62 - of 1 36648, 
samethere is statement in each disclosure 62 - 1 10,066. 

When (40 deg C or less ) polymer latex where glass transition 
temperature is low is added to layer whichincludes mordant 
dye, crack and curl of layer can be prevented. 

In addition, adding polymer latex where glass transition 
temperature is high to backing layer, itcan prevent curl. 

[0252] 

ink recording ones where as for image which was formed to 
theabove-mentioned recording paper or recording film 
making use of ink set or the ink cartridge of this invention, 
fastness is high, is superior very can beoffered. 

[0253] 

[Working Example(s)] 

Next, Working Example of this invention is listed, this 
invention is explainedconcretely, but this invention is not 
something which is limited in this. 

[0254] 

Working Example 1 
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30-40 deg Ct*§HWb 1 BWplJf #L 
KOH10mol/IIZTpH=9lCp$SU 

[0255] 



While in below-mentioned component after making 1 liter 
including the deionized water, heating with 30 - 40 deg C, 1 
o'clock time it agitated. 

After that, with KOH 10 mol/l it manufactured in pH=9, 
reduced pressure filtration didwith microliter of average pore 
diameter 0.25 ;mu m and manufactured ink liquid for light 
magenta. 

[0255] 























75g 


magenta dye (T - 1 ) 


7.5 g 






















150g 


diethylene glycol 


150 g 






















37g 


urea 


37 g 






















I30g 


glycerine 


130 g 










130g 


triethylene glycol mono butyl ether 


130 g 


If — JjS 465 ( AirProducts&Chemicals tt ) 


10.5g 


Surfynol 465 (Air Products s& Chemical s corporation) 


10.5 g 






















6.9g 


triethanolamine 


6.9 g 






















0.08g 


benzotriazole 


0.08 g 


PROXEL XL2. 




















3.5g 


PROXElux L2. 


3.5 g 



[0256] 



[0256] 

Furthermore magenta ink. light cyanide ink cyanide ink 
yellow ink black ink was manufactured dye kind, by 
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"t;lJf 0W><7-tTVh 101 ZttfSLtzo shown in chart -A wasdrawn up. 

[0257] [0257] 

[$19] [Table 19] 



S-A 





?tv> 


7t*>* 




7?> 




777* 




7.5 


T-1 
30.0 


T-2 
8.75 


T-2 
35.0 


T-3 
14.7 

rp j 

1-4 

1 A ft 

11.1/ 


T-5 

20.0 
J -b 

9ft ft 

T-7 

20.0 
T-3 

21.0 




150 


no 


200 


130 


160 


20 


RSSfeA) 


37 


46 












130 


160 


150 


180 


150 


120 




130 


140 


130 


140 


180 




?>JH-T*<g/L) 












230 


2-tW>(g/i) 












81 


?-7</-Jlr465(g/l) 


10.5 


10.0 


9.8 


10.5 






*~7</-* 

STGfeA) 










8.5 


9.8 




6.9 


7.0 


6.0 


6.3 


0.9 


17.9 




0.08 


0.07 


0.08 


0.08 


0.06 


0.06 


Proxel XL2(g/l) 


3.5 


1.5 


1.1 


1.2 


1.5 


1.1 



[0258] [0258] 

[ it 48] [Chemical Formula 48] 
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T-2 




"(SOaNah 



T-3 
N8O3S 



OCH3 H3CO 



SOaNa 



T-4 
SO3N8 




SOaNa 



H3 °v , CH 3 SOaNa 

Thch 2 ch 2 oh SOaNa 



[0259] 
[it 49] 



[0259] 

[Chemical Formula 49] 
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T-6 



H4NOOC 



H4NOOC 




, 0C 2 H 5 OH 
N=N 



C^O 
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T-7 



OC2H 5 



OH 



H4NOOC 



C 2 H 5 0 



H4NO3S 



[0260] 

Jfcl:>f >£-fe?h 101 a>5-fhT*>*. T-tf> 

Ol*T**HI£*-B iCfiKJ^lzfcEU 
■iryh 102-109 fcttfifcLfco 

aSMM^-fe-yh 101 tHSlcfc&fcSlcSfcfi. 

[0261] 
[*20] 



[0260] 

In order next dye kind to follow chart -B concerning each ink 
of light magenta* magenta* light cyanide* cyanide* 
yellow of ink set 101, it modified, drew up ink set 102-109. 

Furthermore when dye is modified, replacing also at a time 
the equimole, in order you use to make reference, for 
transmission density ofeach ink liquid to become equal to ink 
set 101, dye concentration was adjusted. 

When also, dye is jointly used, each equimole you used. 



[0261] 
[Table 20] 



Page 122 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003221534A 2003-8-8 



S-B 



As) Y7r 


71 r*t s? 


<M J? 




/J J 






101 


T-1 


T-1 


T-2 


T-2 


rp o 

T-4 




102 


T-1 


T-1 


(144) 


(144) 


T-3 
T-4 


1/ 


103 


(a-29) 


(a-29) 


(T-2) 


(T-2) 


T-3 
T-4 


tl 


104 


(a-29) 


(a-29) 


(144) 


(144) 


T-3 
T-4 




105 


(a-29) 


(a-29) 


(144) 


(144) 


(Yl-17) 


ti 


106 


(a-29) 


(a-38) 


(144) 


(145) 


(YM7) 


n 


107 


(a-29) 
<b-8> 


(a-29) 
(a-38) 


(106) 
(108) 


(144) 
(112) 


(Yl-17) 
(Yl-5) 


it 


108 


(b-5) 
(c-3) 


(d-D 
(e-4) 


(144) 


(137) 
(142) 


(YM) 
(Y3-5) 


19 


109 


T-1 
(a-29) 


T-1 
(a-29) 


T-2 
(144) 


T-2 
(144) 


T-3 
(YM7) 


n 



[0262] 

;^|CZ|lb(7)^>^-t7h 101-109 £-r><7vxy 
h^'JI/'S'-PlvmOQEPSON fct * -f 1 J ^ 

[0263] 
[0264] 

2) EPlSiJ|t4fig 21**— hU y 5?* 60 JtlCT 1 0 B & 
[0265] 

3) ft*ttttWWliaiC % ffiT?ttofcfc#055*l 
£B«l::TBfliLfc 0 

aicrff fiffi i ^ffotco 

[0266] 



[0262] 

These ink set 101-109 were stuffed to cartridge of ink jet 
printer PM770C (Epson supplied ) next, with thesame 
machine image was printed in Epson supplied inkjet paper 
PM photograph paper, evaluation belowwas done. 

[0263] 

1) printing performance 1 set cartridge to printer and after 
verifying protruding of ink from all nozzle, 50 outputted A4, 
was disorderedprinting evaluation. 

From A: printing start to end disorder none of printing 

Output which has disorder of B: printing occurs 

From C: printing start to end disorder of printing to be 

[0264] 

2) printing performance 2 cartridge with 60 degrees 1 0 days 
after leaving, wasdisordered printing with method which is 
similar to printing performance 1 the evaluation. 

[0265] 

3) drying became dirty immediately after printing, when 
touchingwith finger, with visual evaluation. 

4) Concerning oozing of fine line, fine line pattern of yellow, 
magenta* cyanide and black was printed and evaluation 1 
was done with visual . 

After printing magenta ink in screen tint concerning black, it 
printed fine line of black, did also evaluation 2 of oozing with 
contactof 2 colors. 

[0266] 
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5)m*mz-D\,\Tit®t>titz®m 5 mam 
3ts*tti*w¥iia©fejt(a*K b*i)&i;w 

B.{uy£9\s*9#M SPMioo-H [zxmSLtz 

T^xftMOx*?-*— z-zm^mmz 

*-tz/>:ft(8 75 5 7 0 8S« LfcSL 

Sl/feJf (a*L b*l). 9J«(L2)£a£L5fe!!Bat 
l»a<DftS(AE)*JSlTfl)felc(tl\*«)HfiiL 

fee 



AE={(a*l-a*2) 2 +(b*l-b*2) 2 +(Ll-L2)2} 



feSICO^T5St»S/)< U 1.3 Xtf 1.60D3JS 
<7>ii££ A. 2^A<r5jJU±(D^^^B. it© 

;lgi?r5 M±a>m^ c tLtzo 

[0267] 

f^ll^ttlCO^TI*, 80 J££ftTIC 6 BPbUS 

(DJimz&mffiLtzo 

^$4g|#$|coiN-CSIt;Ut*< U 1.3 &U 1.6 
0) 3 ^ICTIffflU l>-f *UD;!lf T*t,3£M*< 

r3jiUT©if a. 2 £#r3jia±a>it££ 

B. -tX0)mmvT3Hi)L±(Dm^CtLtzo 



[0268] 

#xg$14iroDTIi. *V>jlJf 0.5PPM £ 

ftmm&tmmoismizMmmLtzo 



mmnmiz-Di^xs.iftm^.t< Kuwii 

© 3 ,6IctI¥(IL. l*r*ia>»§E-Ctia£jb< 
riojiaT©if££A. 2£#riojiji±0>f§££ 

B. ±T<D;lJfTfrioj&±0)ii££C£L.7c„ 



[0269] 
[*21] 



5) Concerning water resistance image which is acquired in 5 
second deionized water the immersion after doing, blot of 
image evaluation was done with the visual . 

6) Concerning image storage property, print sample of black 
was drawn up, the evaluation below was done. 

light fastness 7 sunlight after shooting xenon light (8 0, 000 
5000 lux ), chromaticity (a*K b*l ), measured lightness (L2 ) 
again in image chromaticity immediately after printing(a*K 
b*l ) and after measuring lightness (LI ) with Gretag supplied 
SPM 100-11, making use of the Atlas supplied weathermeter 
and sought chrominance (:de E ) approximately of 
illumination in accordancewith color below and evaluation 
did. 

:de E= {(a*l- a*2 ) <sup>2+ (b*l- b*2 ) <sup>2+ (LI- L2 ) 
2} <sup>l/2 

reflected intensity evaluation did with 1 1.3 and 1.6 3 points 
concerning the chrominance, when type difference is below 
"5" when A, 2 points is above"5" designated case where it is 
above "5" with B % all concentration as C any concentration. 

[0267] 

Concerning thermal fastness, evaluation it did chrominance at 
frontand back which retains 6 day specimen under 80 degrees 
condition, with method which issimilarto light fastness. 

reflected intensity evaluation did with 1 1 .3 and 1 .6 3 points 
concerning the dye residue ratio, when type difference is 
below "3" when A» 2 points is above"3" designated case 
where it is above "3" with B» all concentration as C any 
concentration. 

[0268] 

Concerning gas fastness, evaluation it did chrominance at 
front and backwhich retains 7 day specimen under ozone 
concentration 0.5 ppm condition, with method which is 
similarto light fastness. 

reflected intensity evaluation did with 1 1 .3 and 1 .6 3 points 
concerning the dye residue ratio, when type difference is 
below " 1 0" when A^ 2 points is above" 1 0" designated case 
where it is above "10" with B^ all concentration as C any 
concentration. 

[0269] 

[Table 21] 
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102 
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0 
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103 


A 
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0 


o 


O ! 


104 


A 


A 


o 


0 


0 


O 


105 


A 


A 


o 


0 


0 


O 


106 


A . 


A 


0 


0 


0 


O 


107 


A 


A 


o 


0 


o 


O 


108 


A 


A 


o 


o 


o 


O 


109 


A 


A 


o 


o 


o 


O 



[0270] 
[$22] 



4VM> 








101 


B 


c 


C 


102 


B 


c 


c 


103 


B 


c 


c 


104 


B 


A 


A 


105 


A 


A 


A 


106 


A 


A 


A 


107 


A 


A 


A 


108 


B 


B 


B 


109 


B 


B 


B 



[0270] 
[Table 22] 
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**!l!©-f^«*i$ffll^:*1 



WlZftM 2001-80090^ 2001-1 1821 ■^ 
Xltftm 2001-11822 ^lCfBK£;hXl^#ffi 



[0271] 

When ink composition of this invention is used, discharge 
stability which is superiorwithout clogging doing is acquired 
to understand, concerning water resistance, fastness 
performance which is superior is shown, understands . 

In addition, when with ink composition of this invention 
outputting fine line,performance there is not a blot and is 
superior. 

Furthermore regarding to this invention, effect which is 
similar toabove-mentioned result even with when it modifies 
in Fuji Photo Film Co. Ltd. (DB 69-053-6693 ) supplied 
inkjet paper picture Sai photograph finish and Canon Inc. (DB 
69-054-9662 ) supplied PR 101 can look at the imaging paper 
which you use. 

In addition, or jointly using these boundary surfactant with 
Surfynol 465 making use of boundary surfactant which in 
place of Surfynol 465 is statedin Japan Patent Application 200 
1- 80090 number, Japan Patent Application 200 1- 1 1821 



Page 125 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003221534A 



2003-8-8 



■9— 7-r/-;u 465 k#mLXtm&d)lhSkifi 

[0272] 

mmm2 

^'J >S — BJ-F850(^/>*±ig)(D* -h'J 7V 
<>^vi7h^-/i- ®^ ¥Jttt±lflc^!J 



*tz%&mtf epson as pm ^msm. 

[0273] 

nmmi 

-O^-feyh 201 SHliLfco 
[0274] 

-;u20C)i9.2g iSftj£$tt;8JK(S-])6gt A 

5*J&*l*»ai<S-2)10g, S2D*l(W-l)].0g fc£ 
tfgf i£x^;U 50ml 70 deg C lCT^ft¥^ti" 

Z0)»jS*IC 500ml aBtf 
(MlCROFLUIDEXINC)lrr 60MPa (DE*)^ 5 

<b$ilc % vifU>^j3-;i, I40g. ?'J-tr'J> 
64g fc*l/R**©StoH£»*fcflL Jftf*' 

KOH 10mol/IICTpH=9lcHS-r5CtlCctya 

*T-f$CI|^$ UPA<BttS(»)»)£Jfll*T 
aSLfctC* 40nm Vfo-otzo 



number or Japan Patent Application 200 1- 1 1 822 number, 
similarefTect acquired effect of this invention. 

[0272] 

Working Example 2 

Same ink which is produced with Working Example 1, was 
stuffed to the cartridge of ink jet printer BJ-F850 (Canon Inc. 
(DB 69-054-9662 ) supplied ), with in same machine image 
Fuji Photo Film Co. Ltd. (DB 69-053-6693 )make was printed 
in inkjet paper picture Sai photograph finish, when evaluation 
which is similar to Working Example 1 was done, result 
which is similar to Working Example 1 acquired. 

In addition Epson supplied PM photograph paper, similar 
effect you could see imaging paper even with when it is a 
Canon Inc. (DB 69-054-9662 ) supplied PR101. 

[0273] 

Working Example 3 

It modified in solvent dye use ink which manufactures and 
light magenta* magenta* light cyanide and cyanide from 
ink set 101 of Working Example 1 with method 
belowmanufactured ink set 201. 

[0274] 

dye (A-l ) 8 g* boundary surfactant (Kao Corporation (DB 
69-053-5703 ) make, tradename Emal 20C ) 19.2 g, high 
boiling point organic solvent (S-1 ) 6 g* high boiling point 
organic solvent (S-2 ) 10 g> additive (W-l ) were melted in 
1.0 g and in ethylacetate 50 ml with 70 deg C. 

While in this solution agitating deionized water of 500 ml 
with magnetic stirrer,it added, produced coarse grain 
dispersion of oil-in-water type. 

Next, this coarse grain dispersion with micro furo die the — 
(MIC ROFLU1 DEXINC ) making fine particles was done by 
fact that5 times it passes with pressure of 60 MPa. 

Furthermore until emulsion which is completed odor of 
ethylacetate is gone with rotary evaporator solvent removal 
was done. 

In order in fine emulsion of hydrophobic dye which it 
acquires as descriptionabove, light magenta ink which chart 
-E you follow concentration wasproduced adjusting pH=9 
with KOH 10 mol/l diethylene glycol 140 g. glycerine 64g 
and after adding urea or other additive, for entire amount to 
become 1 liter to inaddition deionized water, by. 

When volume average particle size of emulsification ink 
which it acquires wasmeasured making use of Microtrac UPA 
(Nikkiso Co. Ltd. (DB 69-054-2378 ) make) they were 40 nm. 
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[0275] 

ft?Jolc£jEU -< ^^vh 201 £f@§8Lfco 

[0276] 
[«23] 



[0275] 

Furthermore in order types * quantity of dye which is 
used,quantity of high boiling point organic solvent and types 
* quantity of various additives tofollow chart -E, it modified, 
manufactured ink set 201 . 

Furthermore fact that it shows in chart -E is composition of 
final composition after solvent evaporation. 

[0276] 

[Table 23] 





5<f> 




?4b 


v7V 






&** (g/1) 


A 1 

5.00 


A 1 

20.0 


AO 

11.2 


A 9 

44.6 


27.2 


A-l 10.0 
A-2 18.6 
A-3 13.6 




S-l 3.75 
S-2 6.25 


14.52 
25.52 


8.1 
14.3 


32.4 
57.1 


19.7 
34.7 


30.6 
53.8 




0.625 


2.5 


1.2 


4.8 


3.4 


5.2 


20c 

(gl) 


12.0 


40 


15.5 


62 


50 


72.4 




87.5 


87.5 


87.5 


87.5 


87.5 


87.5 


»W>(gfl) 


40.0 


40.0 


40.0 


46.0 


46.0 


46.0 


465 (g/1) 


10.0 


10.0 


10.0 


10.0 


10.0 


10.0 


> (g/1) 


7.5 


7.5 


7 r 5 


7.5 


7.5 


7.5 


-* (gA) 


0.075 


0.075 


0.075 


0.075 


0.075 


0.075 


Proxel 
XL2 (g/1) 


2.5 


2.5 


2.5 


2.5 


2.5 


2.5 








40nm 


43 


31 


41 


45 


60 
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lit 50] 



[0277] 

[Chemical Formula 50] 
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w-i 

HO CsH^d) 




CsHiiW 



/ \ / 



[0278] [0278] 

[ it 5 1 ] [Chemical Formula 5 1 ] 
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A-1 



VS. 



A-2 



H 3 C02SHNH 2 CH 2 C 



A-3 



(n)C 4 H, 



CN 




O-tnJCaH^ 

M 

NHSOz- 




— J— COCCONH-/ - \ 




N "nhcocho— — / 

CjH s 



CHjCHaNHSOjCHa 



[0279] 

LT 201 £H«|CLT* -O^-b^h 202-208 £fE 

>^-b^h 2oi tmmzu&iiiz 



[0279] 

Concerning each ink, chart -F way modifying dye kind,when 
drew up ink set 202-208 to similar to 201 , modifies 
dye,replacing also at a time equimole, in order you use to 
make reference, for transmission density of each ink liquid to 
become equal to ink set 201, dye concentration was adjusted. 

When also, dye is jointly used, each equimole you used. 



[0280] 
[« 24] 



[0280] 
[Table 24] 
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[0281] 

;^(CCtlb(7)-r>^vh 201-208 £0<7vxy 
h^U>^-HPM670C(EPSON ?±S!)©* -HJ ^ 
vlllStf). IS«lCTS±¥Jl^iUAa»-<> 
^vx^h^-/N°- BIS ¥Ktt±ifU:BH»£ 
EpgiJU iMTOPffi^ffofco 

[0282] 

A4 £ 30 tttb*U EP^CDSLtl^ If iLfco 
A:W»BB*^6ll7*-CW : * : a)a*i*L 

c:waii»&^e>»T*-ew^a)att*y 

[0283] 

2) W»ttft 2 ii*-KJ?$?£ 60 sict 2 a St 

fttl«H«Lfco 

3) te«telifflHSfti:: % tt-C*ofci:*©S*i 
[0284] 



[0281] 

These ink set 201-208 were stuffed to cartridge of ink jet 
printer PM670C (Epson supplied ) next, with thesame 
machine image was printed in Fuji Photo Film Co. Ltd. (DB 
69-053-6693 ) supplied inkjet paper picture Sai photograph 
finish, evaluation below was done. 

[0282] 

1) printing performance 1 set cartridge to printer and after 
verifying protruding of ink from all nozzle, 30 outputted A4, 
was disorderedprinting evaluation. 

From A: printing start to end disorder none of printing 

Output which has disorder of B: printing occurs 

From C: printing start to end disorder of printing to be 

[0283] 

2) printing performance 2 cartridge with 60 degrees 2 days 
after leaving, wasdisordered printing with method which is 
similar to printing performance 1 the evaluation. 

3) drying became dirty immediately after printing, when 
touchingwith finger, with visual evaluation. 

[0284] 

4) Concerning oozing of fine line, fine line pattern of yellow* 
magenta* cyanide and black was printed and evaluation 1 
was done with visual . 

After printing magenta ink in screen tint concerning black, it 
printed fine line of black, did also evaluation 2 of oozing with 
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5)it*i4l-oiNTI**#b*ifciH££ 5 ttMBK 

[0285] 

«(LI)*?U*ytt»=T3H£Lfca. Th^X 

i+f -/ -* ffli » mm\~ / >3t 

(8 75 5 =F 10 BHBStLfcfc. Htffe 

fe«(AE)SJSlT(Dfel=ttt^*AfM5Ufc. 



A E={(a* I -a*2) 2 +(b* 1 -b*2) 2 +(LI -L2)2} 1/2 
ftSiroi^rSltaStf I, l .3 1.60)3/5 

[0286] 

»E*ttI=oi^Tli» 85 ftftttTlc 4 BMR 

»»»#*l=Ol%TR»»«*< k 1.3 SI/ 1.6 

r5JlUTCDi§££ A. 2 jSjW5jfil±0>i§*£ 
B. £TC0;lJgT!r5j)iL±tf>i§££ C<tLfco 



[0287] 

#*B$tel=oivcii, * % />;H£ i.oppm & 

*8»#*iroi*Tfi»»SA< k 1. 3 1.6 
CD 3 jftic-cff iiU l^f tiO)ilS-Ct»SC*3&< 
r A, 2 jfttfr i0jl2LtG>**£ 

B. £T®XBr?nojJel±a>)|£$C£Lfe 0 

[0288] 
[« 25] 



contactof 2 colors. 

5) Concerning water resistance image which is acquired in 5 
second deionized water the immersion after doing, blot of 
image evaluation was done with the visual . 

[0285] 

6) Concerning image storage property, print sample of black 
was drawn up, the evaluation below was done. 

light fastness 10 sunlight after shooting xenon light (8 0, 000 
5000 lux ), chromaticity (a*K b*l ), measured lightness (L2 ) 
again in image chromaticity immediately after printing(a*U 
b*l ) and after measuring lightness (LI ) with Gretag 
supplied , making use of the Atlas supplied weathermeter and 
sought chrominance (:de E ) approximately of illumination in 
accordancewith color below and evaluation did. 

:de E= {(a*1- a*2 ) <sup>2+ (b*1- b*2 ) <sup>2+ (LI- L2 ) 
2} <sup>l/2 

reflected intensity evaluation did with 1 1.3 and 1.6 3 points 
concerning the chrominance, when type difference is below 
"5" when A. 2 points is above"5" designated case where it is 
above "5" with B* all concentration as C any concentration. 

[0286] 

Concerning thermal fastness, evaluation it did chrominance at 
frontand back which retains 4 day specimen under 85 degree 
condition, with method which is similar to light fastness. 

reflected intensity evaluation did with 1 1 .3 and 1 .6 3 points 
concerning the dye residue ratio, when type difference is 
below "5" when A % 2 points is above"5" designated case 
where it is above "5" with all concentration as C any 
concentration. 

[0287] 

Concerning gas fastness, evaluation it did chrominance at 
front and backwhich retains 2 day specimen under ozone 
concentration 1.0 ppm condition, with method which is 
similarto light fastness. 

reflected intensity evaluation did with 1 1.3 and 1.6 3 points 
concerning the dye residue ratio, when type difference is 
below "10" when A. 2 points is above" 10" designated case 
where it is above "10" with B s all concentration as C any 
concentration. 

[0288] 

[Table 25] 
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[0289] 
[«26] 
5-H 
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[0289] 
[Table 26] 
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■r<6cifc<ttifcfcttm£j£tt£»&ih*ci:jb< 

-So 

[0291] 



[0290] 

When ink composition of this invention is used, discharge 
stability which is superiorwithout clogging doing is acquired 
to understand, concerning water resistant, performance 
which is superior is shown, understands . 

Fluctuation of chromaticity with Kurobe is little concerning 
the fastness. 

When with ink composition of this invention outputting fine 
line, performance thereis not a blot and is superior. 

Furthermore regarding to this invention, Epson supplied 
PMphotograph paper, effect whichis similar to 
above-mentioned result even with when it modifies in the 
Canon Inc. (DB 69-054-9662 ) supplied PR101 can look at 
imaging paper which you use. 

[0291] 

When ink composition of this invention is used, discharge 
stability which is superiorwithout clogging doing is acquired 
to understand, concerning water resistance* fastness 
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(SS. *£Bj^^T®ffi^££&m£ EPSON 



t*)l~&m 2001-80090 ^* ft^ 2001-1 1821 ^ 

JLlt¥tm 2001-11822 mztmz*iTL^R& 
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[0292] 

:/'J>£-BJ-F850(CANON ttS)(D* -MJ 



Ztz%&m< EPSON PM ^EffliBL *Y 

</>tt» prioi om£vtmm(D®}%tf&t> 

[0293] 



2003-8-8 

performance which is superior is shown, understands . 

In addition, when with ink composition of this invention 
outputting fine line,perfoimance there is not a blot and is 
superior. 

Furthermore regarding to this invention, Epson supplied 
PM photograph paper, effect whichis similar to 
above-mentioned result even with when it modifies in the 
Canon Inc. (DB 69-054-9662 ) supplied PR101 can look at 
imaging paper which you use. 

In addition, or jointly using these boundary surfactant with 
Surfynol 465 making use of boundary surfactant which in 
place of Surfynol 465 is statedin Japan Patent Application 200 
1-80090 number, Japan Patent Application 200 1- 11821 
number or Japan Patent Application 200 1-11 822 number, 
similareffect acquired effect of this invention. 

[0292] 

Working Example 4 

Same ink which is produced with Working Example 1, was 
stuffed to the cartridge of ink jet printer BJ-F850 
(CANONsupplied ), with in same machine image Fuji Photo 
Film Co. Ltd. (DB 69-053-6693 )make was printed in inkjet 
paper picture Sai photograph finish, when evaluation which is 
similar to Working Example 3 was done, result which is 
similar to Working Example 1 acquired. 

In addition Epson supplied PMphotograph paper, similar 
effect you could see imaging paper even with when it is a 
Canon Inc. (DB 69-054-9662 ) supplied PR101. 

[0293] 

[Effects of the Invention] 

It was superior from handling property* odor, safety or 
other point by using ink set of this invention,it is superior 
even in hue* light resistance* water resistance of image 
where discharge stability is high, furthermore is acquired there 
is not a deficiency, concerning image quality such as oozing 
of fine line can improve image storage property under severe 
condition. 

Therefore, ink set and ink cartridge* of this invention 
furthermore printer which installs these can maintain 
discharge stability which is superior even in ink which warp 
holding is done under long period* or severe condition. 

Furthermore also record ones which are acquired high are 
strong. 



Page 133 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



THIS PASf WHS f»SW» 



